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FOREWORD 



Iho conconi of tho. X:)tioi.. u Institute of Mo.ital Ih«iltii with f.mb- 
lenis of socml importiuu-o is well donumstnitod in this, thv lonrth vol- 
luwe. of the Procjrain Reports . crio-s. A tunnber of rho Nafir proj(H-ts 
descnbtvl hcnv, for oxample, dwil with studicv of various aspwts of 
%iolonc^'. Tho ciuphiusis of the Ximi etVoit in this nvoa is not only to 
improvo our uudorstii.ulin<r-of (hi^ ori.i^ins of violent, but to fiu<;'freat 
ways of jujting on tluit knowledge t^ reduce the incidence of ci/ine rind 
violence in xVjnorican society; In'cTuded also in this volume a(e dot^iils 
of work aimed at i-eilu<-inn; the toll of such problems as alcohclisin • 
and suicide amono; our citizens; the Institute's searcli for new ap- 
proiiches in treating alcoliolics is Ulustra^ed in one report, and in 
imother, efforts to understand and prevent adolescent suicidea Avenues 
for reducuig the effects of cultural deprivation are explored in a study 
of ycfung children from disad^-antan:ed families. New efforts designed 
to meet the special mental health needs of ^Vmericans in contracting 
.settings— urban and rural— are also described. 

At the same time, tliis volume contains reports of tiie Institute's con- 
tinuing efforts in basic biologictil and behaWoral researcli— efforts 
aimed at helping to imderetand, for example, the genetic bases of men- 
tal illness, and che neurophysiological background of man'e intellectual 
and emotional functions. ; Fundamental studies such as these remain 
as an essential feature -jf the Institute's overaU program in the pre- 
vention, diagnosis, -.ad treatment of meiital illnoss. , 

Coordination and preparation of the Program Beparts series are 
under the direction of Dr. Julius Segal as part of the activities of the 
Institute's Program Analysis and Evaluation Branch. As always, the 
reader's commeDts and suggestions are welcome. 

StajtioET F. YoiiES, M.D., 
Director, 

National Institute of Mantal Health. 
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Introduction 



■^"'■^'^•'1 "I »,.nkin.l ni.M.v n.-v Ini.o- „,„,„ |„„, ,,,, 

^rrnrr.iion, sin.v ,|u. 1. v f„r so|,lii.t„.;,i...| 

^'"1 '■"•'["•■■■■'tiv,. lH.|,;.vi,„. l,Ms l,...nn,r li,.. .■,-,.■,•„ i.M i .i , f ,n,..|..|-n .•ivlli/M- 
""II- l' "nir,-,lly,,.ur,..ln.-a,inn:h iu-t itut 1,. \ „.,i..u 1, .„■,. 

""•'"'••'I'" '"■'•n t ran- fur,,,,.,! i,y ,,;,,.!.,■,. .ri.ntili,- rr.,.:uvl, 

Willi.. Ill,, -rliunls ivniain virtually mil mi.-lir. 1 l.v ili,. I'lli), .vnliirv ( ).„■ 
•••siKvt ,H I lu. >,-i,.ni itir liarvrst thai lui-ht in.kr.l inll,u,i,v 1 1,.. , i-ai'?nn,r 
<)t til.. y,,un,L^ is tlu. rxplnrati,.,, ,.r hi,.lniri.,,i h;,,,,s icamiiio- ,|,'^ 
iii''ii'<'>-y. ran nn lonn,.,- ,,,l,,nl tli,. Immu v ..f i^^'noi ii,,.- i,n|.m-t'aiit 
_ I'l-ol.U.in. „! pH.nn.ry aii.l tlinr ifiipl i.al ions lor iIr. iiiamK.-- in xvhh-U 

\V(. tlM.'h. 

^ 'i ll.. <o.'ial iM,|,|i,-allons o.f soni,. iv~..aivlu.s in this aiva, aiv iii..ll 
■H.,irinninir to l„. knou j, Kx|.,.riin..i,i. uiih rats h^.v.. .livnl-..,! a nvnotio 
•n.v lor l..arnino-. A- rniv..rsiiy of ( 'a li fornia i'rof,.ssors K.vrii and 
I...M.n/.w,.i,ir an, I tlu-,r a~so.iai,.s liav.. .K-nionstrat..,!, it is possihk. to i 
I'lfliH'ii'Vtlir l..arnin-M,ili,y of ro, l..nts l.y ,.iiri..liini: or inipovorisliin- 
lilt. nivironnuMii, tli..r.. >y al.o altfrin- l.raii, l.io..|„.nusrry. Without 
.<n.n,.lar,on, th..,.. ran ho littl.. loarnin- WhhnM nioniorv. tlio.v ran 
'M. .■anuiiK Th..r.. a.-prar to h,. many prorosses in niJ.norv, sonu. 
rehu..,! to slioi-t-t..rni nuMnorv, so„k. rHMtr'.l to lonir-lLTin stora-c, atui 
otlu-rs relat..,l to r.-ru.val. Tla.iv uro soin,. patients with brain damage, 
lor ...\ai..pl,., who appear to \n- normal, with nnall..,.t.Hl IQ's. vet tlu-y 
'Miniot learn anyt hill- new, not even a new h,.nie iuhlress. Dr. MeCan.ri, 
and hi., assoriate.- have iw.,| elerti-o.-onvnlsi ve shock to pro,ln.-e"a ' 
similar ainn.-sia for n. w experieiev in aniniaks. liy thi.s devii-e he has 
>een evidence that tl„.re may he t \vi, .separate Ma-es in the implantation 
ol anv nu.rnorv. 
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Tho poti'iitialit y for iinproviii<j^ cdiioatloii hy iisiii*:^ siu'h iw^ojirch 
has U'l'ii <liMiionsn-ati'<i I>y Prnf. Millar*! Madsni of I'CLA. He ha,^ 
shown how kiiowhMlL''(»al»K' 1 iiniiii;' of iiilormai ioii"v\ ill [u.M'inil rhihIriMi 
with low^ U> M'oi'rs lo learn ([uilras wrii and alnio>l as fast asrnihlriMi 
with hi^rh KJs. 

. In stnilyinir KiorhiMnical inlluiMU'ivs upon nuanor\ , Oorior Mcd'anu'h 
has n'f't'ntly fMUiul lhal l>ioloiric;i] lim,' uf day Mia> al-o injhioiu'4' 
K'arnin;r hi'havior. 

Historj/ 

In 1!M.7. (hr |>-yrlio|r.oi-i A\'illi;!iii I/ishh*y o!v:oi-\'ih1 lhal rnls uoiihl 
h'arn ro rui^ a nia/t' willi reliM-ily than usual if they wcri' lirst 

h>w <l«'.-os of siryrhniiu^ sulfate. Thi* implication that drui^^ 
iniLrht inlha-nri' h'arnini^' or ln' nsi'ful in cxplorinL"; innnory proi'csst's 
wa^s iirii(M'iMl for .s<^\HM-al ih'caWrs. Thiui. stinuilant i(ruir>. Ivucnvn as 
anah'pl ii-s. wfi* a^jfain olis<'r\'ri( to farilitati*. h'arninir. 

lu ri'ccnt r\p»'rinuMits s(ry^'hnini\ pirrotoxin. ju'iUyhMirliM ra/olc, ai\(l 
« lia/adaniantanol have* boon u-t'd On animals ))rrf<)rniin;,'' prcsrrilK'd 
and nii»;usura.l>le tasks. Some have Ihtii discrimina.t ion ))rohle.ms, in 
whirh. the animals learned to choose anionic: alt^^rnat j ^al lis in a lUiv/M 
in ordt'r to reach a ::oa[ ami to discrinnnate het v ,■ iilack and whit^.! 
irates. while in others they had to escape from a. si: it ion in w hieh the.y 
would ho punished oi* learn restraint in ord(^r to ;i oid i-hvtrie slux:k. 
The situations, while limited, wen* preris<*ly oout.rolled and theivfoi-e 
qnantitiahie. In most of the early studies, aninia.ls were lirst. /J^iver- 
stinuihints a few minutes before theii fii-st. cneountor with the train- 
in«r, :uul were traincil unde^ <lrug iulhienee. Did the drug lidhienee the 
process we <'all niemor}*^ Perhajis not. Perhti]).s it improved perfonn- 
a.n<.v l>y making the animal more attentive, by sha.rpifjiing his peieep- 
tifins, F>v enlnmeing his niotivation. or by inipronng nuisvular coordi- 
nation. Kes^'arch on learning rosi^nd)k\s the divergent rejxjrtvS from 
six blind men describing an elephant, each txniehing a (rdFereut pait 
of the Uwst. The impact of a drug upon -Iwirning" is partly dependent 
upon the meiusiiro of learning. One otisily quantified pait of perfonn- 
anee i.s the n'.S])onsi» hit^^'ncy — how long it takes the animal to got 
around to making a ivs]X)nso. AMien thisjiiensui-e is ^he criterion of 
leanung, a dnig that inci*ous(.vs response speed or alertness will also 
seem to improve learning. Since no eA'pcrinienter Ciui alibrd to use 
imuiy criteria of perfonnauce, studies of learning and niemoiy typi- 
call V contain some Icnotty problems of metiiod and moasuivment. Doc- 
tor .NfcCraugh and ids associates bi>gan t/) train undnigged aninnds,but 
gave them ^'-nu^mory'' te.sts while they were drugged. Perhaps drugs 
altered dimensions of i)o.r forma ntre, although they did not act upon 
memory prcx:esses during learning. It soon appeiired that the memory 
process, itself, was exceedingly subtle. 
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Retroyrtidc Amnesia 



Ono iiu-aiis of ...x]»K,rl,,o- „umii,,i-v is l,_v I minihir civatuiv on ,i u-av- 
rnwly i)iv<.Til„.,l pcrl-.innanr,. ami ailininisUTini^ .In.ns „]■ ruiuiiNivi" 
s.<,d< a.( intervals. linvtly a ft,.,- t-lir traininn-. Will Mu-v int,M-tViv witl, 
tho .'onsolulaCon ..f „H-mnrv '. Uovs it maltvr how ..oon al'ti-r traiiiin<r 
.tlu. sh.vk or .Inii: is -iuMi^ In llu- .•our-, of nianv sn.'h .-.ximnnu'ni.r. 
tlu- i:rant<-<- an.l Ins a.-v^.H-iatcs foun,l that animals shocla-.l imnu-.Ii. 
afo.ly, or at short mtervals aftrr traininir, sivnual la(i-r not to n-call. 
liy sn-ato-irally varyin- their t rcattm-nr of the a.nima.ls, th.-v saw that 
traininiror,..xiH-rii.n,v.,vnuHl to initiate a. Ivind of j.otcntial rcsi.lm-. for 
nuMuory. \ ot thin i>otviit ial ly p.- -matuMit nu-morv wouhl r.-mai-i lahiU- 
f'"- iHM-i.uk pn-h:ii.s hours U.omv K.-in- p.-rmam-ntlv vtduul into 
the- n.Miral ro.k. .,f na-mory. -I'lics,. studi.-s in which moniorv wa.s im- 
[>iui-,sl hy .Iru;: or sho.-k inr.-rf.uvtuv led Dr. .MrGauirli to wonder 
MlHMit enlian<Mn- r ft^mory in a similar matuu-r. I f t iu-iv i.s a lon-r ,H-rio,I 
alter traminir in whi.'h memory prore,<.s(xs are artive, a inemorv-en- 
hanrm-druireouhl U- i^iven in tliis interval after I rainiui: an.l should 
improve iH-rlormanr>. or make the -animal resi.stant U, .•al.'ulale.l 
amnr -ia-elecrroslKuHv. 



Drugs After Training 

The traininir pro,-.-.lure,s wwv straurht f.n-war.l. Animals were cxm^ 
<lition.-d to pn.sh a h-.ver or avoid a -rid, .-te. Tlmu n ft<T trainin-r, tho^- 
u-er.> mj^ivted with .lni^«^. After a .snital.h- interval all.>wini,r the .li-n.-v 
to In- nu.t:il'oliz,..K th.- animal.^ were tvsUKl on the oriirinai pro^'e.lnn' 
A number of drn<,r.s aj.i.oar.-d t^, ^jiihanee perfonna.n.'c when injected 
after tramnifz— ami by imi>lication .seemed to \io. '.wfuMx uix)n the 
iiiy,st<"rious pr.K"e,s.se,s of memory. Strychnine, pioroto.xin (at low 
doses), an.l amphetamine all s.t.]ue<l to e.rdiaiice th.-. learnini: of animals 
wln> :v, eiv.sl doses dire.'tly after trainiti-r: on t*vsts thev oirtix-r formed 
the ar.unals who hud re^rived only a placebo. 

I )iu - nu the la.st few yea r-s, s*-.veral dniirs have lhx«n iriveu to ajiimals 
on a wide ranire of learnin<^ tasks, nuvus7n-ed l.v varioiiK criteria, 
( learly, the outcome is .some blenil of the kind of leaniinir (it is vastly 
different to leani to di.s,"rinunato Ixitween two c^)lore than to learn to 
avo.a a sh.K'k at the toU a Ml), the experimental conditions, the. 
dnijr, and the smiount of the dn:<r u.-*d. Re.sults from laboratories 
around the country are not al 1 in aewrdanee, l>u-, most of the ovidejice 
.suprrr^st.s that wrtiiin chai-s orduince learain^r. If so, prcsxnnably, they 
are actmir niK)n ru(-nu.ry storage, in its labile period. Preanuably, theie 
aimo dnijrs would do nothing for memory if they were injected at 
some nia.xmium time after training. By carefully griidcd experiments,^ 
therefore, one might e.x|x;ct to delineate how long the labile period of 
memory lasts. 

3 
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Tlie pr(K.vdiuv"in this labaratoi-y w.ns .^ni.ight forwanl. One <i:miip 
of aiiinials would ho iiijtMavMl with ;i Av\\*s soromls aftiM' I (u'\- iv- 
>\)o\hU'{\ tn :i liMrnifiir pnuMMliiri'. ADotlicr i:r«>n|) wonhl lu' injts-UMl 
after 1 iiiiiuiU*. still anotluT alhM' nMtiuttv-. and ><> <>n. i)Mriiiir l^HrJ, 
l)(H't<>r Mr(!auL'*h was inirdini:' >l r\ I'lmiiu' at \ arioiis iiiUM'\ als a fief 
ti'ainin::-: do t'oinnl nno -train oj' mi<-o/*!oa!'iu'i(** U'ltor il' inicotod 
iiiuiUMliatol \ al'tor trainiiiir. vtM in joi-t ii>!i> iri\ t'n a hall' hour aftrr 
irainini:; woro inollVi't i\ i'. ( )n a disi*i*iniina( i(,)n task.oiu' i^'ronp <>f luioo 
>!iow(h1 tln^ i:i\»al<*>t fai ilii^ition hy roniparison with nudiai;^rn(M( r<>n - 
trols ir thoy won- injrrtt'd l)ot\\oon ;mhI niinntos />('f,>rt ti'aininir. 

d'lio nwilf - i)f t hi*>o St udio> of oih'- 1 - 1)1* t inio <>f admin ist i*at n>ii 
i)t' drnir> in<lic:itc that the ('tToois aro i inn' i (o| uauhait , Tho nia^'- 
nit udi* nf tho fai'l lit al ini; ilccroa-i-s w ith t ho iiit or \ a 1 IkM wooti 

trainini:- and tlruix ailmlnisrt'at ion. Tho-o iimlinirs aro oon^i^tont 
w ith tht' stuilios of o\|)t'riniontally indncod rot rou^rado anino.^ia. 
Ti >Li'ot hor. ( ho-o t wo linos of ovhlonoo [a o\ ii(o \ ory stroni:" suppor-t 
toi' t ho \ io\N- that nionioi'y >tora;:o [)rn<'o-M*s aiH' ^usooptihlo to 
h<»l[\ fai'iliratin^- luid impairing: inlhionoos for a ii'lat i\i^ly lon^* 
])oriod of tinio fi>l lowin:^: t rainini:, 

Environment 

The o[r,si\'onoss and <ltdii'a<*y of the prtH'oss of ni(M;iory --and the 
sensltTN'ity of rodiaits — has f(>r<aHl the in\ e.<t.i<>:at<>i*s to lake all kimLsof 
[>m'a.ntions a<>:ainst slauunirior d(H)i*s ;in<l distiirhanre in the lahora- 
tory. 'I'lio need for oonstant UMn|H*ratiii'(». <]uiet, et-e,., wa^^^nuhMSoorwi 
hy an experinxent, in whioli nuee, ixiven stryohnine, weiv i^iven a dis- 
(•riuHnatii>n problem and weiv (lisiaiptiMl hy iinviron mental stimula- 
tion. Tjike students tryintr to memorize a h^sson in an "iicid-iwk'" 
Jis4.:othe<|ue under sti\>lxi liirhtvS, half these mice were nx^kod haek and 
forth in their caiine, exjx>st^d to tlaslunir litrh^s and hursts of s'^ ind for 
1^0 minutes. On tests, it was ttio other half of the an in nils- *ho re- 
uiained in dark quiet c^if^e.^^ — who showed enlianeed h»anun<r from 
st.rye.hnine while the stimulateil iinimals did worse than controls. It. 
was an enoouragement for .-ei-cro] in the learninir talK)ratory and per- 
haps also a hint for humfins. 

Dnig Attenuation of Retrograde Amnesia 

Inevitably, the LtivestiG:atons wondered whether sti^cluiine and otlier 
diiigs enhanced learning by accelerating the rate at which memory 
trac^es were consolidat<?d into permanent memory. If so, the drugs 
should prevent or attenuate the kina of retrograde amnesia that is 
cuiised by convulsive shock. Animals were given sidine' solution or 
stryelinine just before or just aft<ir tniiaing: then, within a few min- 
utes each anoiiql was shocked. A day later each mouse wa^ tested on 
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tho t.rainui- ta.sk. TIio .Iru<r-mject<?d animals did a littlo l^ttev on to.sts 
than did tlu> controls wlio tvcoivod oidv SM.lin^^ .solution. It M|>iH>ai-(sl 
that dni-s MttonuMtCHl tlu' amnesia, hut tl.o .vason wa.s not rlcar. 

KcMvntly, th.. o\|HTini..ntc>rs haw used a dillVivnl kind of tn.sL. on,, 
on which :i sinjrK> ,...\|.osinv is sudiricnt for a icst of l.'Mrniiiir. It is 
known :is ;i "otio ItimI inli!l)itorv tf,>t." 

_ Ka,-h nioust> is phnv.l on a .small .'nnti Icvcivd phitfonn on the out- 
sido wall of a !.o.x. Thciv is mh ..ntty liolodcadin- |„ ,1,,. .Imi-U intoi ior. 

I he mouse is a no<-turnal aplnnil. Ih his s,.a.ivli for conifnrt. mid .stvui itv 
ho wdl .s.H)n ,st,.i, iusid,. thr hoh-. .Most inic." hfsitato for no more than 
10 ,s»ron<Is. Tlioir pivdicamcnt r.vscmld.vs t hnt of a huiiKin hoin-. :-tudv 
m till, d.'.id of ni^rl.i. 0,1 small poivli without rails, hmidivdsof f.vt 
alxM-.. o-round on a sky.srr;,,H.r, with an upon window loadiTi^ to a 
wdldit rcxan. What person wouhl not try to enter that room ^ " 

The mouse, .seekiii- the >.-omfort and seeuritv of a dark l>o.x, would 
.stop in the hole and immediately -et a slKK'k on the f(K)t. Tweutvdour 
Incurs later ho would 1h> placed on the platform a.-ain. Wonld'hc ro- 
ine.nl.or t hat the hole lea.ls ro a " forhidde.i" place ^AVould ho ivstraiji 
his natural ur-e for security^ The length of tune that he w<n.ld liesi- 
tate on the plat form before att^'mptino: t.« enter the 1k)x would ivpiv.sont 
a denr,v(r of learnin<r. nds time, rcsistiu^r temptation, lus it, wei-e, w:us 
measured as the criterion of Iearnin<r. 

Each niou.se wa.s place<l on tlie platfonn, received a foot^-hock whwi 
it tran.sgi-e.s.se<l the l>ouiidaiy and then re€ei\ ed electiwonvulsivc shock. 
For some, the sliock came within 18 seconds; for some,, it CAine after IS 
-styjonds: and other a.iiimals m:ei\od it an hour or 3 lioui-s Iat«i-. Some 
of these mice were on saline solution, whore;us half the mice i-oceivod 
strj'chnine either 10 minute before or a minute after the platfonn 
traimng. 

TSventy-four lioure later, each mouse was put to the test, placed on 
the platform, and clocki-d. The amount of time an tuiimal stayed on the 
I)Jatforni without nio\-in- Mu-oufrh the hole was direct) v proportional 
to the amount of time he had been allowed between his fli-st exi>orience 
iuid electroconvulsive shock. The animals given shock 3 houre after 
training showed no aimi(»ia at all. Control animals given shock 18 
seconds or a minute after their training experience seemed to have for- 
gotten that entry was forbidden. Those pretested with strychnine were 
not i-endered so completely amnesic by shock at the same short inter- 
vals. Oddly enough, some memoiy also pei-sisted in the animals who 
had injections of stiychnine affer the electronhwh. 

If strychnine affects laarning by accd. -ating con.solidation 
processes, these injections should have no .^fT- Huwo- er, as can 
be seen, retention of these animals was superior > :hat of controls. 

Why should strychnine counteract the amnesia effects when injected 
electroshock ? 
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FOREWORD 



Iho conconi of tlu>. X:)ti<H.. u Institute of Alo.ital Ihyiltii with [,mb- 
lenis of socml unportatu-o is well donumstnitod in this, thv fourth vol- 
imie of the PrcMjrain Reports . erio-s. A tunnber of rhoNIAnr proje.-ts 
describe/.l hoiv, for oxaiuple, deal with studies of vfirious aspects of 
^lolonc^". The cnipluusis of the Ximi etVoit in this area is not only to 
improve our understa.ulin<r-of (he ori,i:ins of violence, but to fiu<;'freat 
ways of jujting on tJiat knowledge to reduce the incidence of ci/iue rind 
violence in xVjnorican society; IncThded also in this volume a(e dot^iils 
of uork amied at i-eilu<-inn; the toll "of such problems as alcoholism • 
and suicide amono; our citizens; the Institute's searcli for new ap- 
proaches in treating alcoliolics is illustrated in one report, and in 
luiother, efforts to understaiul and prevent adolescent suicidea Avenues 
for reducuig the effects of cultural deprivation are axplored in a study 
of ycfung children from disad^-antan:ed familiee. New efforts designed 
to meet the special mental health needs of ^Vmericans in contracting 
settings— urban and rural— are also described. 

At the same time, tliis volume contains reports of tiie Institute's con- 
tmuing efforts in basic biologictil and behaWoral researcli— efforts 
aimed at helping to imderetand, for example, the genetic bases of men- 
tal illness, and che neurophysiological background of man'e intellectual 
and emotiouaJ functions. ; Fundamental studies such as these remain 
as an essential feature -jf the Institute's overaU program in the pre- 
vention, diagnosis, ".nd treatment of meiital illness. , 

Coordination and preparation of the Program Beparts seriea are 
under the direction of Dr. Julius Segal as part of the activities of the 
Institute's Program Analysis and Evaluation Branch, As always, the 
reader's comments and suggestions are welcome. 

StajtioET F. YoiiES, M.D., 
Director, 

National Institute of Mental Health. 
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Introduction 



■^"'■^'^•'1 "I »,.nkin.l ni.Mv n.-v Ini.o- „,„,„ |„„, ,,,, 
'■^"•''.'••""ini: ;rrn,.r.,i„n, .<in,v ,1,.. ,.,-..1. v f,„' so|,lii.,„.;„...l 
^'"1 '■"•'["•■■■■'tiv,. lH.|,;.vi,„. l,Ms l,...nn,r li,.. I i.M i , f ,n,..|..|-n .•ivlli/M- 
""II- l' "nir,-,lly,,.ur,..ln.-a,inn:h iu-t itut 1,. \ „.,i..u 1, .„■,. 

""•'"'••'I'" '"■'•n tra„-rnr,n,.,l i,y ,,;,,.!.,■,. .ri.ntili,- vv,.uvrU 

ulnl,. ll„. -rhunls ivniain virtually mil mi.-lir. 1 l.v t lie I'lli |, .vnlnrv ( ).„• 
asiKvt ,H ilir >,-i,.niitir liarvrsi thai nii,-ht in,kr,l inllnwi,v 1 1,.. t rai'?nn.r 

<)t til.. y,,mi,L^ IS tlu. rX|,|nrati..n nf hi,.lniri.,,i j,;,,,,^ f.,,. l,.ainillo- ,1,'^ 

'i'"ii"'>-y. \y. ran nn lonn,,- ,,i,„,i |„„„.^. i„,,„„.j,„, i,,,,,;,;,,,,,, 
_ I'l-ol.U.in. „! naauury an.; tlirir ifiq.! i.al ions lor (lu. inamK.-- in uJ,Hi 

UC tlM.'h. 

^ 'i ll.' <o.'ial iniplicalions o.f soni,. r,-..aivlu.s in this aiva, aiv iii.Jl 
■"•.irinninir to I,,' kn.iu j, Kxpcrinu'in. uiih rats h^iv.. .livnl-..! a ncnotir 
•Mso lor l..arnino-. A- rniv..rsity of Calilornia iVof,.ss,„.s K.vii and 
lu.M.n/.w,.,,ir an, I tlu-ir a-soriairs „av.. ,K.,ionstrat..,l, it is possihk. t., 
influ..n,vtlir h.aniin-M.ility of ro, Irnts l.y ,.„ri..liini: or inipovorisliin- 
, tliu .•nvironnuMii, tli,.,-.. >y al... alturin- l.raiu l.i,..'l,..nusrry. Without 
.-^fii.iulation, lluMv ran ho littl.. loarnin- Witl.-mt nio.norv. tlio.v ,.in 
'>'• 'M. .■anuiiir. Th..r.. a.-iM-ar to h,. many in-nrv,,^, in niJ.norv, sonu. 
re ato.l to short -tmn nuMnorv, soino rchit.;! to lonir-lorni stora-c, ami 
otliors relatcU to r.-rirval. Theiv uro soiuc pationts with brain (hinia-e, 
lor wan. pi,., who appear to \n- normal, u itli iinall....t,Hl IQ'.s. vet tlH>v 
'Miniot learn anyt hill- n..w, not even a neu- home iid.ln.ss. Dr. MeCan.rli 
:in.l 111.. :is,sorn,te.- liav,. n.se.j elertro-'onvnlsi v.- shock to pro,ln.-e"a 
.^miliar ;inin..sia for n. w cxperion.v in aniniaks. liy thi.s .leviee he lias 
>L.eii evi.lenee that th,.re iu;iy he Iwi) separate Ma-es in the implantation 
oi any ni..niory. 
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Tlio pottMitialit y for iinproviii<j^ cdiioatloii l>y iisiii*;^ such iw^mtrch 
has Wvu iWuum>\v:\\vi\ In' Prnf. Mill:ii»l Madsni of I'C^LA. He hii.^ 
shown how kiiowhMlL'*(»al)K' 1 imiiii;' of iiil'onii:u ioii"v\ ill luM'inil rhihlnMi 
with h.>w 1(> M'(Urs lo h'arii ([uilras well and ahiio>l as fast as rnihli'Oii 
with hi^di K^s. 

. Ii\ sdiilyiuir MnrhiMiiiral inlhuMU'ivs upon nuanoj'\ . l)()r{ur Mt'lJaiiLi'h 
has ri'('i'nt 1 y t\juiul lhal l>ioloiric:i] tim.' o|' rhiv iiia^ al-o iiifhionr^' 
K'ariiiii;r lK'ha\-ior. 

Hist (}}'!/ 

In 1!M.7. (hr |>-yrlio!r.oi-l ^\*iHi;!^l I/ishh'y o!v-oi-\'ih1 (ha.( rnls uoiihl 
hvirn to rni^ a niaxt' wilh niori' rehM-ity than usual if they wiTi' lirst 
triN'oji h>w di'.-os ol' sn-yrhniiie snn'att\ Tlu* iniplii'at ion that druin^ 
iniirht inlha-nro U'arnini:' or ln' nsi'Tul in cxplorinL'; ninnory processes 
wa^s iirii(M'iMl I'or .<<niM-al ih^aWrs. Tluui. stinnilaiit druixs, kncnvn as 
anah'pl irs. wr' i* a^jfain oliSi'r\ ri( to t'arilitati*. h'arninir. 

In ri'ccnt rxprrinuuits st ry^'hnini\ pirrotoxin. juaUyhMirlcl ra/olc, ai\(l 
dia/adaniantanol have* boon u-i'([ 'on animals ])orforniin;,'' prcs^rilxHl 
ami mi»;usnra.l>le tasks. Some han* \wn discrimina.t ion prohloins, in 
whirh. tho animals h*ariu*d io choose amonijf alt^^-nat pal lis in a lUiv/M 
in ordt'r to reach a iroal a.nd to discriminate het v ;>lack and w hit^i 
iratcs. while in other^ they had to escape from a. si: it ion in w hieh the.y 
would he punished oi* learn restraint in ordcu* to ;i oid i-hvlric slux:k. 
The situations, while limited, won* preris^dy ooutrolled and theivfoi-e 
quant itiahie. lu nu)st of the early studiys, a.uinuils were lirst. ^iver- 
stinudants a few minutes before theii fii-st- cneouutor with the train- 
ini:-, and were tra.inc<l unde^ <lrug iultuenee. Did the drug lidhieuce the 
process we <'all niemor}*^ Perluij)s not. Perhtqxs it improved perform- 
a.n<.v. l>y nuikiug the animal nif)re attentive, by sha.rpiiuing his peieep- 
tions, f>v enlumeinir his motivation, or by impro\nno nuiseular coordi- 
nation. Kes^'arch on learninir rosi^nd)k\s the divor»j^uit rqxjrtvS from 
six blind men desoribiufr an elephant, each txniehLng a dilFereut part 
of the Uwst. The impact of a drug upon ••Iwirning" is partly dependent 
upon the nu'iusuro of learning. One otisily quantified pait of perfonn- 
auee i:> the n'..^])onsi» hit4.'ncy — how long it takes the animal to got 
around to making a ivs]X)n.se. AMien thisjiiensuro is ^he criterion of 
learning, a dnig that inci*ous(.vs response speed or alertness will also 
seem to improve learning. Since no experimenter Ciui atibrd to use 
nuuiy <:riteria of perfonnancc, studies of learning and memoiy typi- 
cally contain some Icnotty problems of metiiod and moa^uivment. Doc- 
tor >rc{raugh and ids associates bi>gan t/) train uudnigged aninuds,but 
gave tliem ^'•numory'' te.sts while they were drugged. Perhaps drugs 
altered dimensions of i)e.r forma nt'c, although they did not act upon 
memory prcx:esses during learning. It soon appeiired that the memory 
process, i tself , was exceed ingly subtle* 



Retroyr^tdc Amnesia 



Ono iiuMMs of ..xpK.rlno- „uMii„i-y is hy i n,ini„ir rival mv on ,i n;ir- 
rowly i)iv>.Til„.,l i,(M-l-.,nn:.nr,. ami ailininisUTiiii: ,Ii-un-s „v ruiuiiNivi" 
smd< at inh-rvals.linvtl.v a ft,.,- t-lu- trainiun-. Will tJu-v int,M-tViv witl. 
tlio .'onsolulaCon ..f „H-mnry '. Uovs it maltvr how .oo'n al'ti-r trainin<r 
.flu- sluvk or Avuis is -ivni^ In tlu- cour-. of nianv sn.-l, i.xi..M-inu.n( T 
tlu- i:nint<-<- and Ins a-s.s,H-iati.s foun,l that animals shocla-.l imnuuli. 
Mtc.ly, or at short intervals aftrr traininir, sivnuul la(i-r not to n-call. 
By stratt-i^irally varyin- their t rcattm-nr of the a.nima.ls, th.-v saw that 
traininiror...xiHTii.n,v.,vnuHl to initiate a Ivind of j.otcntial rcsidm-. for 
nuMUory. \ ot thi.s jMtvnt ial ly p.- -matuMit nu-morv wouhl r.-mai-i lahiU- 
I'-n- iHM-i.uk pn-h:ii.s honrs, U.omv UAuis iHM-niam-ntlv etrluul into 
tho n.Miral ro.k. .,f memory. -I'lu.se stndies in which moniorv wa.s im- 
(liunsl hy .Irn;: or sho.-k inrc-rfiMvtuv led Dr. .MrOanirli to wonder 
:>'""it enh.-uKMn- r ft^mory in a similar matuier. I f t iu-iv i.s a lon-r ,H-rio,I 
after traminir in whi.'h memory , ■ rore,s.s(xs are artive, a memorv-en- 
hanrm-druireonld U- i^iven in tlii. interval after Irainini: and sliould 
iiuproye in-rlormanrr or make the -animal resistant U, (•akadaled 
anui:- >ia-clecrroshock. 



Drugs After Training 

The tniininir ..rorednre.s were straurht forwar-.l. Animals were con- 
ditioned to pn.sh a le.vei or avoid a -rid, etc. Then, .a ftcr trainin-r, thov 
were mj^ected with dru^«^. After a .snital.h- interval allowimr the drn-v 
to In- metal'olize.k the animals were tvsUKl on the or-iirina,l' pro^'ednn' 
A nnniber of drn<,rs aj.i.eared t^, ^jiihanee perforrna.nec when injected 
:ift*-r tramnifz— anil by imi>li(Mtion .s^-emed to \io. '.wfuMx njx)!! the 
iiiyst<"rions pro,-e,s.so,s of memory. Strychnine, picroto.xin (at low 
doses), and amphetamine alUt.]ue<l to enhance th(-. learnini: of animals 
wlio :v, ,Mv,sl doses directly after trainin.-r: on t*vsts thev oirti«M-f(,nne'l 
the ar.nmils who had re^rived only a placebo. 

I )iu - nu the hi.st few yea r-s, s*-.vei-al dniirs have lhx«n iriveu to animals 
on a wide ranire of lear-nin<^ tasks, nuvus7n-ed l.v various criteria. 
( h-arly, the outcome is .some blenil of the kind of leaniinir (it is vasWy 
diffei-ent to leani to di.s,"rinunato Ixitween two c^)lore than to learn to 
avo.a a sluK'k at the toU a Ml), the experimental conditions, the 
dni^r, and the smiount of the dnig n^l Re.sults from laboratories 
around the country are not al 1 in acwrdance, l>u-, most of the ovidejice 
.suprrr^st.s that wrtiiin chai-s ordiance learain^r. If so, prcsxmiablv, they 
are actmir uiK)n memory storage, in its labile period. Presumably, theie 
Siimo dnijrs woidd do nothing for memory if they wei-e injected at 
some niaxnmim time after training. By carefullv griidcd experiments,' 
tlierefoi-e, one might exiwct to delineate how long the labile period of 
memory lasts. 
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Tlie pr-(K.vdiuv'in this hilKiratory w.iis .-^tni.ight forward. One irmup 
of aimiials would 1)0 iiijiN'ivMl with a <lrnn- soronds aftiM* I lu'\- iv- 
>|)oii»lod to a loanufiir pHx-odnn'. ADotlirr i^ronp would lu' injis'U'd 
after 1 iiiiiiuU*. >l ill anot lu'r a 1 hu u^iiuto-. and m> <>n. I)urliiir llMrJ. 
l)(H't(>r Mr(tauLr^» wii^" iniiMaini:' >l rvi'linino at \arious inlci'vals after 
ti'a i iiiiii:- : lie found tluit nne -train of nii<-e,'*!ea!'nn(" UMter if injected 
inuuiHliatelv after trainin;:. yei injri'tii>ns ifiNcn a half hour after 
I raiiiiui:; were inell'eet i\-e. On a disi-riuiinat ii.ui t ask. one i^a'oup of luife 
sliowtul t(n^ i:r(»at4'>t fa» ilii^itiou l)y rouiparison with uudtai^^^i^-ed ron - 
ti'ols if they wt-n- injrett'd lietwoen and uiinntes />('f,>rt traininir. 

The rtwilf - of 1 h(*>e st udie> o 1' i - ( >!' t inie of aduiiinst rat ii>n 
of tlrnirs in<lir:itc that the etl'erls are I inie i (epeudent , The iWAiX^ 
nitjidi* of the fai'ilital iui^ r\\'rr\ dccroa-es w ith t he iiiterva 1 hiM weeii 
trainiuii- and ilvwis ailniiuistrat ion. The-o llndinirs are ron^i^tent 
w ith tlu' studies of exptU'iuuMit al ly indm-ed ret roifrade aun)(\>ia. 
Ti >Liet hrr. ( he-e t w < i 1 inrs of rvldiuu'e [u < )\ ii (e very ^troui:' suppi>r"1 
foi' the \ ir\N- that uu'inory >tora;:e [)ro<'r-M's aiH' ^usrept ihle to 
i><>l[\ fai'ilitat in*:* and impairing: iniluen^-es for a iidati\ady lon^' 
])erio<[ of time fi>llow ini^ I j'ainini^. 

Environment 

The e[r,si\-eness and <[tdii'aey of the prtH'e.ss of memory --and the 
sen.-;iti\'it.y of rodi»nts — has for<*iHl the iu\'est.i<>:at<>i*s to lake all kindsof 
pm'antions apiinst slannnin«r (h)'>i*s an<l distiirhauee in the. lahora- 
torv. 'Idle need for constant UMn|HU'atni'(». <]uiet, et-e., \va«*^nuhM*se()rwl 
by an ex per inxent, in whi(di miee, i^iven st.ry*'l\nin<>, weiv i^iven a dis- 
eriminatii>n problem and woiv (lisiaiptinl by iinvironmental stimuhi- 
tion. Tjike student^s tryin^r to nienu)ri/e a h^sson in an "acid-rook'" 
dis^.:othe<pie under .sti\>lxi liirht.s, half these miee wore rcx^kod haek and 
forth in tluar caune, exjx>st^d to tlaslun<r li<^lit^s and bursts of s'^ ind for 
"20 minutes. Otl tests, it was ttio other half of the animals- dio ro- 
nuiined in dark quiet c^if^e.^^ — who showed enlianced h»anun<r from 
stry(».hnine while the stimulateil iininuils did worse than controls. It. 
was an enrouragement for .•<•:. cro] in the learninir talK)ratory and per- 
haps also a hint for humjins. 

Dnig Attenuation of Retrograde Amnesia 

Inevitably, the Ltivestic:aton5 wondered whether strychn'ine and otlior 
drugs enhanced learning by accelerating the rate at which memory 
trac^es were consolidated into permanent memory. If so, the drugs 
should prevent or attenuate the kina of retrograde aumesia that is 
cuiised by convulsive shock. Animals were given sidine' solution or 
stryelmine just before or just after tniiiiing: then, within a few min- 
utes each an'oiial was shocked. A day later each mouse was tested on 



tho trainui.; t,usk. TIio .Iru<r-mject<?d animals did a littlo iHittor on to.sts 
than did tlu> controls wlio tvcoivod oidv SM.lin^^ .solution. It M|>iH>aml 
that dni^^ iUtonuMtwl tlic amnesia, hut tlio .vason was not rlcar. 

Kivontly, th.. ox|HTini..ntc>rs haw used a dillVivnl kind <,r t.isL. on,, 
on wiiii-h :i snifrh" r.x|.osinv is sudiricnt for a icst of l.'Mrniiii^r. U is 
known :is ;i "otio (tImI inlLl)itorv tf,>t." 

_ Ka,-h nuaist" is phi.v.l on a .small .'nnti Icvcird phitfonn ..n the out- 
bid." wall of a h(Hx. Thciv. is Mti ..ntry holod.Mdin- („ ,1,,. a»vk interior. 

Ilie mouse IS a no.-turnal aplnial. Ih his s,.a.n'li for conifnrMiiid .stvuritv 
hi, will .S.HM. ,st.>i. iusid,. tlu- huh-. .Most mif... hcsitato for no more than 
10 .sceoiuls. Tlioir pivdicanuMit r.vscnd.hvs t h;it of a huMKiu h.Mn-. :-tudv 
"1 tlu. d.'.id of ,d.i,di|, on small pondi without rails, hntuhvds of f.vt 
aixm- oT„und <mi a sky.srr;,,H.r, with an ui„.i, window loadiTi^r to a 
wdldit rcxan. What person wouhl not try to enter that room ^ " 

The mouse, .seekiii- the >,-omfort ami seouritv of a daric l>o.x, would 
stop m the hole and inunediat<dy -et a sli(K'k on the f(K)t. Twent\ -four 
lioui-s later ho would 1h> phu^ed on tho platform a,-ain. Would'lm re- 
ineiuhor that the hole lea.ls to a " forhiddeii" place ^AVould he ivstraiii 
Ins natural ur-e for security^ The length of tune that ho w<ndd liesi- 
tuto on the plat form before att^'niptino: to enter the 1k)x would ivpiv.sent 
a donr,v(r of learnin<r. nds time, rcsistiu^r temptation, lus it wci-o, w:us 
tneasured as tlie criterion of Iearuin<r. 

Each niou.se wa.s place<l on tlie platform, received a foot^-hock when 
it tran.sgi-e.s.se<l the l>ouiidaiy ami then re€ei\ ed electiwonvulsivc shock. 
For some, the sliock came within 18 seconds; for some, it CAme after 18 
-styjonds: and other animals m:ei\ed it an hour or 3 lioui-s Iat«i-. Some 
of these mice were on saline solution, whore;us half the mice i-oceivod 
strj-chnine either 10 imuut^ before or a minute after the platfonn 
training. 

TSventy-four lioure later, each mouse was put to tlie test, placed on 
tho platform, and clocki-d. The amount of time an tuiimal stayed on the 
I)Jatfomi without nio\-in- tlu-oufrh the hole was direct) v proportional 
to the amount of time he had been allowed between his fli-st exi>orience 
aJid electroconvulsive shock. Tho animals given shock 3 houre after 
training showed no aimiKjia at all. Control animals given shock 18 
seconds or a minute after their training experience seemed to have for- 
gotten that entry was forbidden. Those pretested with strychnine wore 
not i-endered so completely amnesic by shock at the same short inter- 
vals. Oddly enough, some memoiy also pei-sisted in the animals who 
had injections of stiychnine affer the electronhwh. 

If strychnine affects laarning by accd. -ating con.solidation 
processes, these injections should have no .^fT- Huwo- er, as can 
be seen, retention of these animals was superior > :hat of controls. 

Why should strychnine counteract the amnesia effects when injected 
a/!!erelectroshock? 
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. ! • I !,--f 1 1]. [ iMii ha-^ iKuwn luiih in rvin foivc- 

^ f"' ^i' id in hat :M I aiivwor is ruiwt (t)i\ i f it. 
'• 'f'- u:!-^ wr.»i"ram| from Immii;: I'Hroar- 

' '. l>rai>cr fomul that tlu^ tvpi^.i! iumuU^ 

" '-'-iM'T:^ N 'A Uf.';>. S<.lt lia."^ t'ni|>Ioyril a luunlu'r ul' iau«:il)I(' 
' " ^ ::iof r. ;ii vi:. irnnnuatt. For i!i>taii<v, sludfiits who 

i -'^''^^ |)MiMr.<. and t'!h)u<rli [MMiits win tlu'in a 

I ' '"^ Miriit .VlMMiT u-ith n-ritttMi rtH'ouniieiulations, 

' : ' '.t. :> }:r.K idi :t M mn | y^^is for fa voral)h^ pa Folo roiisldora - 

' - ^ ''I'l'^J^*^- 'lav- rcporttMl that thf .'ortiticates also 

N r-.H],^^ iria! > ;i ^ oot 1 np^u'v inaiia^n^iuent" plan under 

^ I -^fii-h-Mr . ..ntra.a< at th*. . ml of oaoli day's ida.ssrooni work to 
•"-r^-" 1 vrt;i!r. iiinnKrr of fruMesth- next day. A frame oomprist-s 
J:*- i^itMi..:: arid -.Ma^ aif^wer Jn a pro^:ranu'd instriirtion course, A 
*'-:rr ,,. a-n rMM :.t, rrrorded ;»n a fornulH^twmi the student and 
t:.- ^ii|H-rv!.>r. .fiidrrr fr.v> to sptx^ifj' the number of frames 
^^/^J proM.:. .1 tfus i-^ at h^ast iMpiai to liLs acvonipli-hnient during 
'.'ir ^KiM^Uur pt rhnl :if t hr U^^rinninrr of the course. The student also 
^Lrrr... \n f.tko riif rrsts as>i^riu»,; the supervisor at the appropriate 
I-inr^ iM rtH* . oins^'. And studi'Ut ar.d supervisor agree that upon 
- ornpirnoM. of a .vitain nuinlierof frames or of a te.st the student will 
fnv t.> uke ,i l;Vniinut.» bmik. (Tlie amount of work to be com- 
plef*Ml fH fon. a Kn ak (h^|»en<ls u^khi tho total amount for the day as 
-\-^riu.d ih xuv .-ontra.'t.) T\x,^ agreement makes it possible for vdch 
-T , 'id*. fit to :i\ rrage ont^ I>n'4ik jin hour. 
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ThohriMiksariMnkiMi in a i\M>n\ dio**nMnf()ivin«i:ovont"imu flUtul 
out witli :i -otrtHMniilaM* ami Mippl'u',^. ihw^papiMs, I>(mi1,>, inairi^/ini's, 
lrtt4>r writin^r materials, s1)»m» shiuiuir tMpiipmiMit. rrn<*.\\onl pu/./Nss, 

An ovporiun'iit tlial |>rr«'r»I<M| tin' ailnptimi plan iiuoUiMl 

H> stuilt'nts. I^^irst tlu'v worlu'il thiiuiirli a '.\ wv^U l>a>rlifu» pri'iod 
having two s*'lir»!uhMl l)i-»'ak< piM* <Ia\. Tlirti tana' 1 wrrk^^ maiiairiMl 
!>3' tho iv\p»M'inuMit»'r. !)ni'iii:r iiT'^t t\\a> of tlir>r \\«'<'I»s lir s^»t 
tho i>ort'ornianro K'\»'l at jo prrrciil lilirluM- than thr Na-^t'Iiiu' a\rraj^'«^: 
ilurinir tho last 'J \\a'<'l;s, he rais*a! it anntlirr l'o p^M^a'^^. Mo^r shuhMits 
a(.'!i*u>\oil th»'sr ii^t'ia'M^rs. 

ThiMi canu' 'J wa'ck'^ of srl 1' luananciiaMit , with i!iv» stii<Irnt> tlirni- 
at tlu' t'lui ot' t'acii ^rttiim- tiu' amnunt of worl; llu'v wculd 
lIo till* t'»)ll(»\\ int^ in almosi »'\a'i\\- ras»' tlu'v airi'^HMl to work and 

did work fastiT tiian liufin^ tlu' mmmukI pliasr, whon-t In* ivxporimontiM' 
was i'a!!in«r t!ii> paia*. I^'ranios ronipl»'ttal j>t'i' hour a\ cra^^'tMl r»l dntinir 
tlio bast'lini' peri»>d, 1<M dnrin<r tlir tv\p»MiiniMiti'r-ina na^t'tl ptMiod. 
and I'Ja durini^ t ill' std f-niantiirt'int'nf pn iod. 

'riit\<t> incrt'tist'S in work prr iiour \\\'rt' a< , onipanird Iw :i (iisTi'aso 
in tho nnnilHM* of Honrs workt'd. I>urinir t rronii and tiiird periods, 
tlio students wcri' porinittiai to loavo tiu' stud v art'a w hon tlu\\ luui 
complete?!! tho stii)ulattsi or aLfivod-upon ninuUu- of franu's and tlu* 
appropriati> tf.sts. Tliov tould <^»> I>a» k to tlu* dorinitor^\ and rost, 
work out in tlu' ;rynu talk t^> friends, or tM!;5JUJ^v in other ti-eo-tiii..- 
activitie.s. (\nise4juent!\\ tlu' nuniher of lionrs vo.-ked ju'r <lay dropped 
from sliijhtly nioit* tluin o in tho hius^dine, ]>erio<U to [.-^^^ in the i xperi- 
menter-nnmatTtHl f>eriod, to l\A in the self-niana^enient pluise. Hut 
tho total work completed rose from -VJO frames in the has^^Iine periotl, 
to 405, to J^if). The inereas^^ in frames oom|)ieted did not adversely 
affect tost i)erfonnance. 

In sum, the ex[)eriinent indicates: 

1. The kriowlcdtrc tliat a reward is waiiiii<r spurs stmleuts on. This 
is so whether the work to he done is set hy the ox[>eriuk'Uter <;r hy 
the student. lUit when it is set hy the student, prodiu'tivity seems 
to increase still further. 

2, In many c^^s, permissitin to leave trie exp M , lental area at the 
completion of the performanci* 'at for Uie da\ ::eted as a more 
powerful reinforc<^r than the inin.t ha c n \\ td — <*r.' or more of the 
activities available durin*r the If^-minutc '>[' 'iK periods. After students 
wore told, part w^a.y throu^rh the experiment, that they mi^rlit continue 
to .^tudy rather than take an earned break, the *rroup as a whole chose 
continued work as often jus it chose immediate relaxation. 

In addition to tho built-in reinforcement of programed instruction 
and the extrinsic, tan^ble rewards offered at Draper, something else 
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IS at work. In tlu' pnxvs^ of l^mnnii^r to iu^ n stiuli^nt, Dortor Moluv 
olK^M'vts, a man lo;ini> t.» iMijoy .•rit:iiii iiilrlirrhiiil pursuits, IK' ivads 
tilt' n»Mvsp:iprr^, lio |»irk> up ;i hook, Uo iislrtw to tlh- mows om TW 
he rjirritv^ on lui intt'lltM'tuiil ron\ i^rsar ion lii.^ wlioh^ u nrlil i< rhuni;- 
m^HT .,,ul opminir up. Ih^ •roini: from Midi ivintorm-^ :i> a partv, fnv 
tuno, :inil point, touiua a rrrtiti- atr to liiul intrinsic ivwa nls in tlu' 
snhjivt niatti'r it^'lf afii! in tiir pro.vss of ins <lr wlnpinont , 'VU\^ is 
thmi-v, hut yuu .I'c . ■' ^iti'r in t oi' all of us, 

Thij attituili' aiiop-,..! ;, Ma tV is a Uo :i luol i \ at i niT factor, Dortor 
MrKiv U'lu'Nt'^. ••^\■^. ati.Miip; to hr tirni hut not puniti\>'," lie says, 
"lu'lpini: hut n.»t totally prrnM>si\r, aiul lIcxihK' hut not vacillat iui:. 
\W onipioyinir positi\i^ ral'luM- than r.rtrati\t' n iii t*or<vnuMit wluMu^wr 
[)<)s.>ihl,', an atiu.^spluTi' has 1u'»mi vuvattMl that is mu.-h <!i(huvnt frt)ui 
t \u\ host pmiit i \f t'xprrtiMl hy uio>t inniati'-." 

As an oxaniplf, lu' ritt's his own lu'ha\ ior wIumi h.'ip> Hdniiuistor 
a test for a hi<^rh >,'iioul tMpiivahMu-y nu't ilicatt'. It's a haii^ ti'>t, dra<r:xin^r 
oil for s(Mri'al liours. Sinrt' tlu' typiv^al inniatos span of attention is 
short, and sinre MrKtH' knows from ivxpiM-itMire that tho inmate may 
SUV ''The with it'* an.l walk otV, the .lireetor keeps eominir l,;.e'k 
and showin-- intoivst, ''How are yon <l<)inir any pi-ohlenLsT' lieli 
ask. (lon*r tell him any answer^;," MeKee siivs, "hut I i^^ot him to 
say, 'Well, yeah, this part I just tt)ok,' or soniethinir Hke tliat. And 
I s;iy, 'Well, let me see,' and look ;;t the part and say, 'Yes, youVe irot 
somo fouirh 'iiiostions there, l^etter iro haek over what yoii\e heon 
readiiiir and wntiui: U) make siin^ yoiTve ixnt the ri<rlit answers. Ill 
Ih? hack.'" What Tm tryin^r (,, is to maintain alert heliavior— ke4}p 
thorn sti<-kinjx with the joh and not hu^^Lrin*: out, 

•'TliatV what they've Ummi doiuL": all their lives — hunririn^^ out, eseap- 
in<r. And .srran«rely enourrli, this escape l)ehavior has l>eeii nnnforeed. 
Rob a house, for^ro a check, steal a car— anrl run away. Girl friend 
squeozinnr you in ^ The joh ^^ettiuir you down ? Run awav. 

''Kven people in . orrectional work have been reinforcing sncli be- 
havior. An ininaUr will <ri»t tired of the work he's l)oen assigned to. Or 
he'll -ot tire<l of the person he's working with. So he starts manipulat- 
ing :i iiange. He'll t^^ll the /lassiticatioii oflicer: ^I*ni hugging out of 
this. 1 m^Al a dili'ereut job. My supein^'isor's do^^^n on me — I dont know 
why.' And he'll keep trynng and aft^r a while he'll get his cliange." 

From staff interviews with prospective students, MeKee suspe<!t8 
that a largo pn)pt/iLi<)n of the inmates who volunteered for school 
were simply running aw ay onc4^ agaui. But lie accepted them because 
in his project there is nowhere to run t>o. except hick to the job tliey 
escaped from. 
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A "Second Language*' 



D(H'tor McKe^^ ^MUphnsi/^vs Hint with prisoiuM's—tuul prohaMv any 
otluM' population, for that iiiattvr proiri'aiiuvl iiist riirt ion has to be 
snpphMuont^Hl hy (lis^-nssit>n Lri'<^iip< and xinictinios hy iiulivi(hial coun- 
sc^linir or t(^av*htM--stii(hMit ronfoiviuvs. The iiuv-u'a pal>h^ inadequacy 
of nijuiy P,l. coni-sivs. staiidinir hy thon»solvt\s was hn)usrht ht)ino to 
him one, day a ft'w \rars a^^o when hi* r(>nirrnt.nhit^\] a traiiu't^ on hav- 
in*i: made th^' exl raordimirily hi*5h i:ra(h* of 'M\ in a. hiirIi si'h(K>Mo.vt^l 
^xrammar coui-se. The tniinee ira.\ e a deprer:itory ^nuK^ in T\'^ponse and 
said: "This luM-e iMiirlish, l)tK*, doii'i i^ivo me no hx>nhK> m»how." Like 
many ot.hei' studentsS, he had learn^-^I tlu^ nde.s \^n\ wasn't applying 
thoni. 

The project then tried thi' S4^minar a)tproar.h -t raitiee,^ nuvtin^j: in 
t^mups with a t^uu'hcr and Workinjj: loiri'ther at spm'h modiiication. 
This was much mon' sueee.ssl'nh As the tvaineos listened to one. an- 
other, they Imrned to di^t^^-t erroi-s, whii'h tiiey euUod U) the ^nx>up's 
attention. 

Now the statf is e.x[)t'rimentinir with wiiar it I'aMs the "soe^ond hin- 
*^nia<re" approa^^h ; t hat is, tea<dun«j: st;indard En^disli hy the onil 
metluxls use-d in teuchin*^ a foreign hui^nii<;o. 

In tiiis appix)iich a man's piwent spmdi, no matter how poor .by 
oouventional stiunchirds, is never critiei/AHl. It is the one he Ini^ picked 
np Its a child, and it is usually ([uito otlYx'tive in mev.ting his nevxis to 
connnuniciite with his usual avssociates. The trainee.^ are simply told 
that the s<'.1uh)1 \v:uit.s to give them the ability to use another kind of 
spo^^cli on appropriate*, ocx'^usions, such as when applying for a job or 
moisting a girl friejid's parentis. *^We all have ditleivnt levels of speech," 
points out Sally Koy, a former public school teacher who is now a 
research iissociat^ with the Draper pn)joct. -'A child of five will speak 
to his mother one way, to his friends another, iind to his teacher a 
tliird. We sjxMik one way to the dog and another to the ^layor. The 
hope is tiutt the trainees will use this ditfei-ent level we are giving 
them more and more oft^n and that eventually it will become their 
usual level." 

The project got the ideti fn)m St. Mai7's Doniinic-an College Busi- 
ness School in New Orleans, a basic e^luciitiou center for the Job Corps. 
In training Ne^ro, Cajiin, and other disadvantiiged girls to be secre- 
taries, gtaff members from Draper found, Dominican College was try- 
ing not to correct their language but to give them a new one for use 
on the job. It eddied the new language ''business speech." 

In its second-language experiment, the staff at Draper gives exten- 
sive drill work on the most cx)mmon errors noticed during talks with 
the trainees — errors exempi^iied by such sentences as "John and me 
want to go to town," "He don't know no better," and "-They is ready 
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• to fsrU. 1 lu, tntuu.v. lu.u- over arul avcn- n^^tir., on t.ipo, tl.. com^tly 
.poke,, vors,u„ .>, „,.,.., ,„.i i,,,..,,,,,, .,„,^,_. 

■ >to„ ,luMnsoly..s a,, f,,.,,,.,,, i,„..,.vals. A„,l ,h.Mv is .n-.>„i, \n„-lc. 
"H.ui.n.i. „„K.k jol, „„.M-vi.w>. su„H. of i, ,v..o,..l.,l l.v n vidootapo 

Ila. any .M„pl„y..,. .ai,|, -i ,,„•, 
talk I iMioii^rii > 

H" U ........s ,v.u.o„al.k. „> s.ipix.s,. , ha,, a,. ....ploy..- hhv. a „.a,. on M,e, 

'a.Ms ol ,,h. ,o,a „„a^... h. i„..l,ali„. his ahllitv =uul his sc^lf- 

c. .,h.k.„..o. an.l that h,s sp.vh Is pa.t of this i,na^.>. K.., an e.n- 
iMor who h,„.s..lf say. '11. donY oa„„ot liolp h..i„. i,npre.^se.l by a 
.nan who speaks uolk K..hahili,atlo,. Is a . lu>to,- of Tl.i.is, i,.cludi,..; 
att.tudc d,a,.^...s ,hi„k that, pn>p.,. sj.c.vh is pa,t of tho cluster 
I .s no, ,„.nvly that ,h. ,na„ who h.n.s what a,-e calHng a second 
l.u,|,nni^a. lus aaiu„v.l a new skill hnl ,hat l,e is e,ilia,..-ca i.y liavin.- 
dono so. 1 eopk. h.ok twkv at hl,n .u,l ,hi,»k that i.c is worth .noiB. IIo 
i'lniself h;u. a -n.at.T Mm^ of wo,-,h and a scns<> of bckjnging." 

For the Future 

Aided by a new .^i,un ivom the I ).pa.-tn...nt of Labo,- Doctoi- McKee 
expects to .-ontinuc th.- pn,.,an, of education and vo.'at,onal t.'alnincr 
and to make more extensive and rigorous foUowups. He Impes to answer 
tliese questions, among otliei-s : 

• What is tlie most elfective type of training program, lus meiisured 
by work adjustment and recidivism ? C:m P.l. simulate real work situ- 
ations, beyond that of a job interview i Can realistic work-stress con- 
ditions be s.mulatcd and the means of handling them be transferred 
to actual job conditions following release d 

• What specific barriei-s, particularly those related to employer 
attitudes, make it more difficult for the offender to find andhold a job? 

• Do released convicts wlio receive "labor mobility" funds (small 
grants of Pedenil money to tide tliem over until the first paycheck 
comes m) or federal bonding assistance, or both, have a better post- 
release record tlian those who do not ? 

•How can an inmate's behavior, not merely during the hours given 
to the trammg program but tliroughout tlie day, be shaped to conform 
to desired standards? Involved are (a) deciding wliich kinds of be- 
havior are desirable, because they make for a successful transition from 
tbe institution to a job in the community, and which kinds of behavior 
are undesirable, (b) determining the frequency with which eacli kind 
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of bixliavior occurs in tlmsainpioof men to bcstuditHi^und (r) solectinjj, 
applying, juul inLMUsiiring the etIVrt iviMioss of me;usiin\< -among them, 
probably, certain changes in the. a^litu^h^s of th'^ custodi al stall' -to 
encourage one kind of l>o.havn)r and discourage another. This, then, 
is a major, long-term ex[)eriinent in bohaviof nioditicat ion and one 
that i»s dear to l)(K-tor McKeeV heart. 



I^i'scarch Orayit : Mil Um) 

Date of Intcrncw : W^'vudn^r VM\S 



Cu:mknth, L\ ami .McK^:^^ J. M. rroLrrauu l ■ niciioii for instit utioiinUml 
ofTiuulcrs: it)iitlukvncy iiiaiin^'riuviit anil per: .aun' n.ntrarts. r.syrhuloijUal 

McKkk, J. M. Adalt ba.sic t'tl».u'at ior. I'nr the ilisailvaiita;;i-(l : pr.MHiUirt't^ uswl to 
raise' tho basic etUieational levrU ITrstMitt'il to the .Vnu-riraii ViK-atioiial Asso- 
ciation, llKU). 

McKke, J. M. PropninKHl instrnetitai in the rormtinnnl prin^ss. Presrntt-d at 
Ooiiferenee iu Maui>ower Training- for oHendt-rs in tlie CorrvetiiMnil I'roeess, 
■ 1908. 
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BIOLOGICAL RHYTHMS AND 
THE PINEAL GLAND 



Investigators: JULIUS AXELROD, Ph. D. 

RlLllARD WURTMAN, M.D. 

Lj'^-tratory of Clinical Science. NIMH 
Prepared by: GA\ LUCE 



Miulie. Ul l.v i),..inr AxJnHl :it Naii„u;,t Institute <>( yWuinl 
li-^ilth aiul l.y i),,.-t„r Wui-tiiiaii n,.u- mi tlio Massu,-|,i.-v( (s iiistitiit,. ,.f 
1 LTiiiioloiry. aiT iMuri,u,i„^. f. ..tlVi' vhws to 1 1.0 f.mrtio.i of tin. tt.vstm- 
ous pn.oal -la.ul aiuI its possil.Io othvt „po„ tin- iiit.irfat io.i of Ik'- 
liavi,,.-. p,j:,mMUatio,,.^.x,iaIdovi.l..pi..o,it.p,<,t.i.uuoral.oIis....a.uI tlu. 
rhythi.m- ^ulaptal i.m ..f tlu- i.ulivi.liial t,, a.ioiivi,-,,,uui.iit that loqiiiio. 
.■n.istat.t aiittripatum. This ..,ii,,up ^ria.ul may toll tis a -.xul .loal abo.it' 
the iiiterii-lat toil iH-tweeti oiier-y ii.otal„.Iiy,i,. „i,K)d, sleep-wakiiig 
cych-s, sL'x.ial matiifatioii and (lovolopii.ont. TI.o pi.ioal sooms tx. ho 
Olio of the mte-rativo of-aiis that may rontfol hot-tnoiios. cfitical 
eiizynu'.s, and active iie.i iT)cheii.icaIs. 



History 

Until the i.iid-i;)5()-s the pineal -land was ...nsidered uninteresf ing 
la ifTiionuioo of ,t.s function, physiologists assumed thar it had no 
relevant fuiirtion ..xcepting ;,,s aii evol.it ionarv nnuuim. A leading 
physiologj- text of the 1930s summarized the view propounded to 
student,s : 

The pinoul gland has so far not boon proved to I.iive any func- 
tion in moti.boli.siu. It IS interesting as a vestigial remnant of a 
primitnc dorsal eye. It has bee- claimed that its removal in young 
aiiimals, or destructive pinea) tumors in young hoys, result in 
pt)esity, pi-emature sexual development and eiirlv -naturity Feed- 
ing of tad|;<)Ies with pineal substiuice rapidly produces pallor due 
to contnict ton of the melanophors in the skin.' 
Until very- recently, neurophysiologists had a similarly contemptu- 
ous view of glial cells, the small brain cells that surround neurons 
but which do not theinselve.s transmit messages. ^Vlien it was discov- 
ered that glia had a function in the brain, nourishing nerve cells and 
perhaps also modulating their firing ability, a whole new dimension 



of hrain ns^iNUvli U'lriiii. A similar chaii^^c of attitude. (K'ciirml among 
plivsiolo^rists iv<j:ariliii^ cur! il:ii|V wluMi it was disrovi'ivd to Iimvp hio- 
I'lei'trir pn)|HM'tios tliat aiv not puroly sti'uotural, 'i'ho story of th<* 
pineal n'Sean-li follows asiinilar piUterii. 

Location 

Tlu> i)iiit\il g]iu\d is a snialivone of tissiio situated very luvirly in 
tho middle of the hniiiu baok lx>hiiid tlio eai-s. Its strat4>^ric location 
phuu^ it nmr tlie spiraliuo: fonnation of tho ciiudat^^ nuelous, which 
is a kind of hio<'liemical factory and storehouso of important brain 
snl>stuiie«5. Nearby is the thalamus, a iar^ nucleus — shaped some- 
what like a brjizil nut— wliicli is critical in rolayinn: niessii^as Iwtweou 
body and upi>cr brain. The thahimus may act as a kind of oditoral 
room for brain transnussion and seems to play an important role in 
sleep and mjiny emotional biihavioi's. 

Just beneath and to the side of the pineal lie the double nuclei of tlie 
visual S}^tem, the lateral geniculate, Adj:icent is one of the brain's 
most complex and ijinx)rtant centers for survival : the hypothalamus. 
It is tliis complex stnicture that governs so nuuiy controls that main- 
tain life: regulating blood pre^^uixi, temperature, pulse, hunger, 
respiration, hormonal responses to ejuergi>ncies, and indeed, primitive 
emotions of rage or of pleasure. Many of tliei. automatic functions that 
keep us physiologically stable are regidated from the hypothalamus, as 
are quite a few of the animal reactions that permit us to adapt to quick 
changes in the world around us. Sexual f imction and the ability to fight 
or to fiee are among the controls of this important brain n^gion. Un- 
til recently these brain regions attracted considerable scientific interest, 
but tJieir i*elation to the nearby pineal gland was not considered worth 
investigating. 

Clinical Data 

During the niid-1950's, cases of pineal destruction were reviewed in 
an effort to detect from a literature search how the pineal affected 
endocrine functions. An underfunctioning pineal gland appeared to 
advance puberty, while an overactive pineal seemed to delay sexual 
development. This was not a trivial symptom, as one can easily see in 
a single case. A boy who showed signs of abnormal pressure within the 
brain at about age 5 was placed under obdervation and treated with ir- 
-radiation at about age 9. By the time he was 14, he showed no abnormal 
glandular symptoms from any residue of pineal malignancy or from 
the destruction of the pineal perfoiroed by X-ray therapy. However, 
he showed absolutely no sign of sexual maturation. At 14 a child might 
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1)0 consid.MT.l >'sl,>w,-' hut at IS a pivpnl. .-.scent xt.itc mild la- a serious 
(lotrunont to s.x-.ml .lovclopnunit ntul a chus.- of li felon;: .liflirultJi^, 

M(-oau.s-,> of rlK- straii.t;,' .-onvlatioiis iH-tw.vn pineal daniaire un.l 
st-xual maturation rale, many researchers eonj.vi nre,l l.hat ( he'pmeal 
influen(-(-s ,ir,.na.hil aetivity hy means of some internK.liafe hormone. 
Perhaps th.- funetion of tl,e pineal hormoiu- is inhihiforv. a.'tin.r iu- 
d.nvtly a.sa kiml of -stop" si-nal. The nature of sneh a hormone^an.l 
Its po^vs,!,l,. niM.le of aeliu:, (|,.,, snnir,,sie,| hv the Avork .,f Doetniv 
Axt-lroil and U'urtnKni. 



The Discovcri/ of Melatonin 

In lO.M). Dr. Aaron I'.enu-i' and his a,ss<>,-iates at Vale is<>lated an un- 
usual suhstan(-e fn.m pineal tissue, one that has l.e(-n ui.lelv dis.ais^^] 
ever sin,-.--nielatonin The diseovery of melatonin haclheen stnuurelv 
motivatwl. ~ • 

■ lu 1!»17. it ha.l luH-n ol)S(>rv,xl that pineal tissue rapidly hlancluHl the 
skm .)f a tadpole or fro-r. Somethin<r in ,un..;,l tissue e..xertod a jxiwer- 
fiil intluenee upon the pi.irmer.t ,i:ranuh-> iu .Wu. Perliaps this wa^s a 
sul).-tanc.^ responsible for skin di.scolorations and blendslies. In lOa!) 
tlie skm-blanchin- sn!)stauce in pineal tissue wa.s i.sohit.xl :uui identi- 
hed. Bcx-au.se of it-- ndhienee upon melanin, wldch darkens our pier, 
mont^taon, the nou 1\ di.s,'ox-i-ied o.,mpound was calkxl melatonin 

Melatonin is a complex mokv-ule. It is ,t-fiito<,i to a chemical family 
known as indoles, which have considerable influence upon brain func- 
taon. A more familiar molexnile uitli indole stiaicture is serotonin, 
serotonin is .sometimes called a brain lionnone luid a neumtraiismitt«r 
A gT;eat dwil of the body's .somtonin is concentrated in the intt«tines 
and Dloo<l. Serotonin i.s presumed to be im.portant in .stimiilatincr the 
axjtion of smooth muscle, makin^r I>ossible tne muscular contractiomi 
involved in digestion. Drugs that interfere with serotonin can have a 
profound effect upon sleep and l>eluu-ior. Quite a few resesirchers have 
post ulated that interference with serotonin may be a factor in psychosis 
and an mental retardation. 

It was by an unexrH>oted route that Doctor .Uel.-od and his associates 
tir.st (liscoveied tlie eonnertion hetuxvn serotonin and its cousin 
melatonin. ' 

Once the te.am of scientists at Yale had ehicidate<l the structure of 
the melatonin, a molecule closely related to serotonin. Doctor A^elrod 
bop^n wondonng what kind of cataly.st in the body might produce 
such a niolecule. Hioiogical catali-s-t^nzyme^are the middlemen of 
the continuous metalx)lism we cjill life. Throughout the body, at all 
times of day and night, enzvTues in great variety are busily breaking 
down one chemical molecule and transforming it into another Food 
thus, becomes tissue, and tissue performs its -functions Enzymes, the" 
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incossant drones, are abundant, but ea>ch one is also Hniitod in wliat it 
can do, D(x:tor Axolmd happtMunl to 1h' iiitcivsUMl in n pnii'ic.ular kind 
of cnzNTnatio arti\-itv. ITo wiis intvivstvd in t\n\ wav tln^^^'. oiizymiv^ 
wouKl woi'k in ti'tmsforrini'; ;i i^^rouj) of atoms, cjilkMl the luothyl i^roup, 
to an ovv^tMi ntoni. Stjirtini; from tliis limited int^'rcst. ho iK'ixnn a 
d(MMdi^ of piiu'ii] n^(\u*clh for it ^vas tlio motliyl ijrix)uj) of mohitonin 
that attnu^tod his att^'ntion. What. D^vtor Axelnnl Wius about, to find 
was tho manner in whieh a rohitivoly inc'ons})it'nous hr.iiu chemical is 
inainifaotimvl by a ivlativoly ubicjuitous neurochemical. 

New Molecules from Old: Melatonin from Serotonin 

Dr. Axolrod and his ass<K'iates bo<xan their pineal adventure with a 
search foi^an 0-niethylatin^ enzyme. This is the enzyme thai would 
hintjo a nietliyl <xi'oup to an oxy<xcn atom on a molecule, Sineo mela- 
tonin existed in pinenl tissue, this was tho only reasoual>l<' tissue to 
search for a rnelatoriin-buihlinf; iMi/.yme. A<"i'or(Iin^ly, Doctor Axel- 
and his jussociate Doctor Weisshach took sonu^ ])ineal fjland from 
a cow and incubated it with a form of sen)tonin ( X-Acetylscrotonin) 
and a radioactive snl>stance that contained a methyl <rro!i]). Soon the 
radioactive sul>stance had relin(|nishod its methyl i^mu]) to the X- 
Acotylserotoniii, thereby makiufr the serotonin radioactive and hi<rhly 
identifiable, Ilowcvor. the new compound containing the added mctliyl 
<xroup on its oxyiron atom was no lonj2:cr serotonin. As pa])ei' chromo- 
to<^ra])hy so(m divulged, tho new siibstanco was melatonin. It was 
produce<l by a methylating action on N-Ac^tylsemtonin. This nieuut 
that there had to be an en/.ynie in the cow pineal that could transfonn 
serotonin into melatonin. 

By a series of experiments. Doctor Axel rod and his associates set 
out to find this enzyme. Their discovery was an important one. They 
callc>d the newly detcK^ted enzyme hydroxyindole-O-methyl trans- 
ferase (ITIOMT), whieli described itsdiemical structuiv. and function. 
They inevitably wondered whether the enzyme existed throughout the 
brain and nen ous system. Afte.- a thon))igh going assay of body and 
brain tissues, the answer was startling. Tliis enzyme was found to be 
onl?/ in the pineal gland of mammals, (In lower forms of life such 
avS fish and :un[)hibians this enznne is also pre^sent in the eye and the 
brain.) 

The reseachers now wondered whether nielatonin production liad 
some function that might be found by comi)aring the animal species 
in which :l was found. They examined pineal tissues from bens and 
other birds, from monkeys, rats, and other mammals, and saw tliat 
the activity of the molatonin-producing enzyme ditfered remarkably 
from s-pecies to species. However, in each spe4.*.ie^ the enzyme was 
exclusively located in the pineal. 
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omI It. ^« at the National Institutes 

of T ..Uth, scu.nfsts (the late Dr. Xi..hohus (^iarman ,uid Dr. Willmr 
Day) u-ero , ,...a^.e,.n. that tho, pineal i. a ,Mvat ropository of son - 
oa.n a„a ot KM- l.n.n an.inos. Thus tho pin.al eontai'no.l the ossc'ti U 

.'-'^'tonin and p.rhaps oth.,- constituents 
oi oiuuvruio and hnun actn ltv. 

In l!)f;o pinonl hio,.lu.nust.-/a,;ul physiology hovered on a threshold. 
I he M.l,je.-t u.us l,e,ir,„,nn,ir to attn.,-t the interest of hioehen.i.ts Here 
vnu. a ^lan. that seereted a stran,. snhstanee eapahle of hlanchin. 
.km and perhaps ndluenen.^r,,^ l">rnu>ne,s. This po^-uliar eluMnical was 

noZt't -^'-1 "1.0U th 

m portant bran, horn.one, serotonin. IX^.pito son.e bioehen.ieal intoi- 
.st the cur.o..s pineal was a ne-de.ted orj^an, virtnally nnm-ojrnized 
b hnx,n ...searehe,^ .nd endocrinologist.. Indeenl, it w,us a ntvstory the 

Nobody had any n,klin,i, u hat function it n.i^rht perforn, 

At this |)o.nt, e.rcunnstanc« brou-ht about a fortunate scientific 
collalH>ratK>n. Axelrod, with his spe<.i,l,.. int.i-cst in rho n.c'I in- 
p.<xl,u mg e.t.yme w.u. joined by a young elinician and endocrinolo- 
^!:lst, Iviehard Wiirtmnn. 

Wiu-tnian was dfiven by a different interest. In 1!)G0 he had been 
Htudyng anotlier in.portant fanuly of brain <.hen,icals, the catechol- 
ammes, Ihese uu-lndc adrenahno and noradrenaline, which aren.aior 
subst^mco. ,n neural tran.s.ni.ssion, in the re^ndations of nux,ds, and 
pre.uuaably of son.e unportance in governing, the .-av in which the 
nervous sy.stem controls the output and use of honnonW Less than u 
dec^e ago pineal biochemistry Ix^^an, the orgiui itself wa^ con- 
Mdered ye.^,g,a\ and w^^s underrated oven by those wlio were about 
to discover its importance. 

'^mxen l went to work with Axelrod," Wurtman recalled, "I thought 
•t would be worthwhile to find out ^vhat it was in pineal extract that 
retards ovarian maturation. When pineal extract, were injected into 

d^bpX.'' " ""'"'^ "^^'^"^"^■"^ ^'"'^y - --"^ 

At alK)tri:.this time Dr. Virginia Fiske, a Wellesley College teacher 
ob.served that animals kept in light had smaller pineal gfani tll' 
those animals exposed to darkness. A number of biologists had ob- 
tamed evidence that Ught stimulated the development of the gonads 

r^'.f ' P^"^"^ gonadal develop- 

ment? the pineal response perhaps a necessary intermedian. 

m the effects of light on tlie gonads? While still a medical student 
Harvard, Wurtman had done some experiments suggesting that the 
pmeal wa.s a necessary intermediary. In studying this relationship, 

gland, one that had been a stumbling block in prior attempts to deduce 
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its function fwm i'ase histories of piitieuts. This wa^s the fact tJiat ^ 
nuOatouin and serotonin are n -\ nt eonslaut. levels in the ^rliind, hut 
flin'tuatin^". 

Light and Darkness: Pineal Size and Melatonin Production 

"Wliat hioeheniieal ticlivity in the pineal irhmd niiuiit respond to 
lipfht ? A siiiiph^ sTudy was desiorjied to answer that questi<Mi. A ,irroup 
of rats was kept in darkness for f> days, while another ideutieal irroup 
was kept in I'onstant liirht. Piueals taken from both ^ni^ui)s wore 
weiirhed and ass^iyed for TIIOMT a.'tivity. The aninnils kept in liirht 
hail small i)ine:ils and the melatonin- fonninir enzvm.e was not very 
activ-e. However, the rats loft in darkness had hr-ir^r pineals. 
Darkness also markedly st inudated the enzyme that produced 
malatonin. 

Other en/CNines were also fiMind in pineal tissue. One was monoamine 
oxidas^>, which desh'oys noradrenaline and other catecliolamine.s. Re- 
si\'irchers eoneeriied witli depressi<m have loni^: thomrht I hat the activ- 
ity of this enzyme <'^uld be harne.^sed to intbuMuu^ nioods. Aironts that 
block it.s action (^FAO inhibitors) have become pai^t of the drti*^ 
therapy ustHb to improve the moods of tlepre,<sed pefiple. Despite the 
influence of jiijUt and dark on HIOMT, the melatc^nin-producin^ 
(mzpne, monoamine oxidase, was no difl'eren't in the pineal tissue of 
liij^ht-exposed mts than in the pineals of darlc-exposed vatk Liirht and 
darkness sewied to exert, their elTects specifically upon the melatonin 
system. 

Light, Dark, and Melatonin Production in Diurnal Animals 

The rat is a nocturnal animal, one who generally rests when it is 
light, and scavenges for food during the hours of darkness. The rats 
kept in darkness had unusually large pineals. Tlie activity of the' mel- 
atonin- forming enzyme \vas doubled when the animal stayed in c^on- 
stant darkness. This eny.yme, to be known by it.s abbreviation HIOMT, 
converted serotonin into melatonin. The studies of rats had cert^iinly^ 
suggeste<l that HIOAFr was someliow inhibited by light. 

If the pineal were a kind of time-keeping mechanism, one would 
expect it to show a comparable change in diurnal animals. Would 
these creatures who act primarily in daylight show the same enzyme 
phenomenon as the rats? Hens are diumal, resting in darkness, active 
by day. In the next, study, a group of hens was kept in constant light, 
while a comparable group lived ill constxint darkness. The hens who 
lived in constant light had heavier pineal glands. This suggested that 
light acted upon the pineal of the diurnal hen the way darkness acted 
upon the pineal of the nocturnal rat. Indeed, it was the group of hens 

32 



38 



\ 



kept m darkness tluit sliowed a decmiso in tho activity of TTIOMT 
the nielatonin-pi-(Hlucin^r cnzynio. In utlm- words, liirlit SLvmod to uct 
upon HIOAfT tn incmusc it^ jK^tivity in diurnal aniniuls, wliilo dark- 
ness^ incmi.^d tlio uotivity of t\w onzynu^ in norturnal animals. 

Snico tho pinoal crlnnd lios huriiMl (loop within tlu» brain, oru^ mi-ht 
wonder how Ir^^Iit and darkness would inipintre upon tho <rland Surolv 
if the pineal wore a kind of I)iol()irira.l synchronizer that koops an 
animal in tune with his environment l>y altorinir hrain chomistry 
m'ordm<r to day and ni-ht, fhere had to W sonio wav hv.wln. li liirlu 
could influeno(» the pineal. 

How Light May Influence the Pineal Gland 

At first it seemed that li,<rht mi^rht enter direvtlv throu<rh Hie skull. 
iTioi-o IS some evidence that li<rht penetrates tho skulls of !>ir(ls and 
other animals. An implanted photoekH-tric coll within the hrain of 
a blinded ere^tture, for oxami^le, has shown the imi)act of li<rlit; thus 
tho pineal nVuirht lx> dirertly aiVectod hy envin^mnental li<rirt. 

Another alt^mative was tho possibility that li.irht infhionces pitu- 
it^iry hormone.s which, in turn. inMuence the hiocliomistry of the pineal. 
On the other hand, liirht mi<i:ht conio indirectly to tho j)iiu»al throui^rh' 
neural messaores. 

Doctors Wurtman and Axlerod h(»<ran a process of elimination. They 
used groups of aniinals from whom the ovaries had l>een removed. This 
oliniijiated the possibility that pineal tu*tivity was li<rht-mediated 
through some influence upon sex hormones or reproductive glands. 
These ovariectonaized animals continued to show more HIOMT activ- 
ity when kept iu darkness than wlien kept in light. 

The next stage of elimination was the removal of tho pituitary. 
Then, tho piueals were taken from jmimals kept in darlcness and fmm 
animals kept in light. Again ^ the nielatonin-pmducing enzyme 
(HIOMT) showed its greatest activity in the pineids of anbuals kept 
in darkne^ss. The pituitary was not the source of information about 
light and darkness, nor were the gonads. 

Next, blinded rats were used. The laboratory schedule exposed the 
- sightless animals to continuous illumination or continuous darkness. 
Melatonin synthesis in pineals taken from blinded rats no longer 
showed a biochemical response to enviroiunental light or darkness. 
HIOMT activity wiis no different among rats kept in light than among 
rats kept in darkness. Evidently tho light that influenced the pineal 
must have come through the retina, through the eyes. In what possible 
way would tho deeply buried pineal gland be connected to light- 
bearing nonres of the visual system ? 

The optical tract resembles a cable system from tho eyes to the back 
of the head. This major bundle of nerve fibers bears light messages 
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back into the rlsiial portions of the brain. In addition, however, a 
small bundU> of tlhoi^s loads from tlio ovi\s U) nnotlior ]K)i't.ion of the 
brain. This latter 'tUwr bundle ends in the hiteral hyiK)thalamiis; at 
this point it tr:uisnut.s sitrnals \vhii*h travel to cell clustci^, iijan^lifi, 
at the upiw roarlies of the ne<*k in the sui>erior cervicjil (riHi<j:lia. Thi:: 
second optic HIhm- syslen), wliose liiiflit nies.sa,ii\\s scoiii not to Im rolevj;. 
to vision, is known ;is the inferior ju'vessorv oj^tie traot. 

If this wiMv. the coudnit whereby linrht and dark inlhien(»ed the 
[dneHiK then interru])tion of the iufcrioi accessory oi)tiv' trar( or the 
removal of its m\\ ]K)ints. the superior cervical o-anujiia, should ob- 
litenitiA the ell'is-t^ of liirht, -uul dark n\)fin i)ineal biot hendstry. Since 
th? rate of IIIOMT activity ]m)vided ii hue «;auiie of [)ineal rcs[)onftc 
to light and dark, this crit^M-ion was a train used by Doctoi's Wurtman 
and Josef Fisoher in si^archinii" for (he i)iuears source of li^^ht 
iirforination. Doctfa* T^'ist hor rcinoyed tin: siiperior <*ervical j^an^^lia 
from rats who were then placed under continuous li<rht or darkness. 
Pineal tissue showed the same IlIOMT activity whether taken from 
rats in dark or in Ii«rbt. The cervical i;an<rlia had, Indeinh bmi a crucial 
link inthe routeof light !nes.sairestothe2>incal. 

Evidently light entering through the eyes follows its circuitous 
route through the inferior accessory optic tract, tniusniitting inipul.^.s 
to the cervical ganglia in the neck and then somehow to the pineah 

Some. -^00 years ago the philosopher Descait-cs proposed tluat tho 
pinejil had a special fimction in some wajs remarkably close to cur- 
rent findings. He imagined that images from the eyes,wen> earned by 
'^strings*' to the pineal with its 'animal lunnors.*' The light stimulus 
supposedly caused the gland to tilt so that it ]x>umd it^^ **humors" down 
through the hollow centers of '*tul)es'' that nerve fii^ers were then 
thought to be, Ifumors g'^ing down thi^ tubelike nerve filx?r^ influenced 
the muscles, uiiich accordingly contracted or expanded. The notion 
of the pineal gland as a kind of third eye, or a gl ..nd dependent upon 
the eyes, is an ancient hypothesis. However, the gland does not func- 
tion the same way in all species. 

Birds are quite different from niJimnials, and pine:;' [unction under- 
scoin^s this ditference. In recent exi)erinients, .TJ.')ctor Axel rod collobo- 
rated with Dr. Jean K. Lauber and "ames E. Poyd of the University 
of Alfxirta. They performed a systematic study of the effectvs o? light 
upon melatonin production in chicks. The chicks were reared on a 14- 
hour day with 10 hours of darkness each night. Some of the clucks 
were operated upon just 4 day^ after they hatched. The cervical 
ganglia were sevei'ed from trie inferior optic tract. Some of the chicks 
received a comparably traumatic but sham operation. In thi^ way, the 
experimenters could be assured that the results were not merely .'.aused 
by the trauma of surger3\ In the shani operations the gang! 'a were 
exposed but not removed. Some of the chicks had both eyec- romo^^ed. 
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" ' ^ ^i'i<i "ii^M hat :Mi aii^woi- is cuiwt (or, i ^ it. 

'• 'f' - r-Mifi- \\\rAi \\:\^ w i-.^i"^ an»l from Immu;: rufoar- 
^ • >tii\\ .It Draper fomul that tlio tvpi^.i! iumaU^ 

- 1* ut .';>. So It l»a.< rniployrd a iiuinl>t*r uf I aii^rihlc 
ir.,Tr . :;„,f |r,^.,.f.^ Honnu'iu, Vov i!i>taii<'r,stuilt'nts who 
:uv .L^'\'**h |)MiMt.<. au»l t*!h)u<rli |M»iiits win tlu^m a 
fta'v- Miriit .VImm:: with n-ritttMi m'ouniieiulations, 
pr.K i.i,. ;,|rnn;; |>;i.is for favoral)h» parole ronsidora- 
:"r^:^vr iMM;at<- hav- ivpnrttMl that tht* .'ortifu'ates also 

^ .ii.J* r-.M],^^ iria! > ;i - o/.t 1 np^iu'v inaiia^n^iTient*' plan under 
I ^fi:.h-Mr ' oritra.'t^ at thr . .-id of oaoli day's I'hi.ssroonj work to 
•"-f ^- " 1 vrt;i!i; iiinnKrr of fruMesth- next day. A frame comprises 
ri'Mi..:: ;jrhi -.Mit^ Jtifvwer Jn a pro^rranied instruction course, A 
-r-r.rr ,,. t:-. a^ivrMM :.t, irrorded ;>n a form, In^t ween the student and 
r:. ' ^ii|H-rv!.>r. ^I ! . .fuder t fr.v> to sptx^ifj- the number of frames 
pn>\u:. .1 tms at h^ast e^nai to liLs acvoniplishnient during 
•:ir tKi:^Au:r pt rhnl at t hr U^^rmninrr of the course. The student also 
A^rrr... u> f.iko riif rrsts as>i^riie.; I>y the supervisor at the appropriate 
l-inr^ in thv rnui<<^. And studi^nt ar.d supervisor agree that upon 
•omj>i.a :,»M. of a .vitain nuinl>erof frames or of a te.st the student will 
fnv to t^ike ,i l;Vniinut<» bmik. (Tlie amount of work to be com- 
plet-sd u forv a Kn ak (h^|»en<ls u^khi tho total amount for the day as 
-l-^rit^.d !h tUv .-ontra.'t.) agreement makes it possible for vueh 
-^T 'l-iffit to :i\ rrage ont^ I>n»4ik jin hour. 
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ThohriMiksanMnkiMi in a i\M>n\ dio**nMnf()ivin«i:ovont"imvi flUod 
out with :i -otrtHMniilaM* :m»I Mippl'u',^, ihw^papiMs, I>(m.K>, in;ii::(/im's, 
lrtt4>r \\ ritin*^ m:itvri:ils, s1)»m» shiniuir iM|uipm(Mi(. rr<w*«v\onl pu//.Ius 

An t^xpt^riun'iit tlml prr«'r»I<M| tin' ailnption tli!> plan in\(>l\iMl 
U> stutit'nts. I^^irst tlu'v worlu'il thiiuiirli ;» •> l>a^rliiir period 

having two s*'lir»!uhMl l)i'i»ak< \}vv <Ia\. Tlirn »ann' 1 wrrk^^ maiinirtMl 
l>3' tho iv\p»M'inuMit»'r. !)ui'iii:r (lir lir*-t two uT tlir>r w lu' ^^'t 
tho ]>ort'<)rnianri' at jo prrrciil IiiitIkm- than thr ha^^'Iiiu' a\rraj^*«^: 

durinir tho last 'J \\r<'l;s, he rai>*'»| it annlliri' l'o prrrt'iil. Mo^r shuhMits 

ThiMi canu' _ \\»'»'k'^ of 1' luanantMiuMit , with ihv* stii<Irnt> thrnp 
.•H'In'ivs at tlu' t'ln! ot' t'adi dav -^rttiiiii" tiu' amnunt of worl; Mu'v wcnid 
do thi» t'»)ll(»\\ int^ i\:\y, in almosi rns^* tlu'v airi<HM| to work and 

did work fastiT tiian tiufin^ t hi' MM-ond phasr, whiai-t lit' ivxpcrimontiM' 
was i'a!lin<r {\\k\ paot'. I^'ranios ronip!»'trd \)vv hour a\ era^^'tMl r»l dut inir 
tho bast'lini' period, 1<M dnrin<r t lir rxp^MiiniMitrr-ina na^t'tl ptM-iod. 
and I'JT) ilurini^ t III' st'l f-niantiirt'int'nf pi'i io(L 

'rht\<t> incrt'tist'S in work prr liour \\\'rt' a< , onipanii'd hy a (i('*'rt'asi' 
in tho nnnilHM* of honrs worked. I >urinir t criind and t hird periods, 
tho students wcii' porinittiMl to K*avi' tlu' study art'a w lion \\\v\ hail 
coinplet<?il tho stij)uhittsi or aLfivod-upon nuniUu- of fraini's and tlu* 
appropriati> tf.sts. Thoy could *^o hark to the iloruiitor\ and ri'st, 
work out in thi' «ryJn, talk U) friends, or ei!;;juj^' in otlier tn'o-tiii.v* 
activitii'.s. (\nise4|uernly, the nuniher of honrs v o.-ked ju'r <lay dropped 
from sliijhtly nioit* than o in tl»o hiustdine, ])i'rio<U to [.-^^^ in the i xperi- 
ment<>r-nnina<]:tHl f>eriod, to l\A in tlu' self-niana^enient pluise. Hut 
tho total work compk'tod rose from -VJO frames in the has^^line period, 
to 405, to t^if). The increas<^ in frames 0(^nt|)h'teil did not adversely 
affect tost i)erfonnance. 

In snm, the ex[)eriinent. indicates: 

1. The kriowlrdtrc tliat a reward is waiiin*: spurs stmleuts on. This 
is so whether the work to })e done is set hy tlie oxperink'Uter <;r hy 
the student. lUit when it is set hy the student, productivity seoms 
to increase still further. 

2, In many c^^s, permissitm to h'ave tne exp M , lental area at the 
completion of the performance • r for Uie da\ ::cted as a more 
powerful reinforc<^r than the inin.* e n \\ td — or more of the 
activities available durin*r the If^-minutc '>[' 'iK periods. After students 
wore told, part w^a.y thron^rh the experiment, tliat they mi^rlit continue 
to study rather than take an earned break, tlio <rroup as a wlmle chose 
continued work as often jus it chose immediate relaxation. 

In addition to tho built-in reinforcement of programed instruction 
and the extrinsic, tan^ble rewards offered at Draper, something else 
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IS Jit work. In tlu' pnxvs^ of l^mnnii^r to iv n stiuli^nt, DoWor Moluv 
oh.^M'viS, a nijin lo;ini> t.» iMijoy .•rrt:iiii iiilrli,vMi:il pursuits, lli' ivmls 
tlio n»'\vsi):iprr., Iio |»irk> up :i hook, lio iislrtw to tin- lunvs on T\\ 
lie rjirniv^ on lui intt'lltM'tuiil ron\ i^rsar ion iii.v whok^ u-orl<l rlumi;- 
in^i: :nul opniinir U[). Ih^ •roinix from Midi iviii f. :i> a partv, fnv 
tinu\ ami point, touaia a rrrtiti. ;itr to liiul intrinsic ivwanls'in tlu' 
snl>iivt niattiT it^'lf aiii! in {\w pro.vss of ins \vl. .pmtMit , '^lli^ is 
tlu*oi-v, l>ut yuu .I'c . '^in^r in tlu^ Hyr. of all of us, 
T\w^ attltuilt' aiiop-,..! ;, Mat!' is aUo a nnnivatinL^ factor, Dortor 
MrKiv U'lu'\r-. "\\\' ati.Miip; to tirni Nut lux puniti\>'," lie says, 
'Mu'lpini: l>ut n.»t totally prrnn>sivr, antl lIcxihK' hut not vacillatini:. 
By iMnployini: positi\i^ viw'hw than ra\trati\t' ivin huvvnuMU wlionrviT 
p<>s.>ihh', an atin.^splu'ri' has lu'tMi vriMttMl that is noj.-h <!i(r(nvnt {\(n\\ 
I host iK\ pun it i t'xprrtiMl hy nio>t inniati'>." 

As an I'xanipK', lu' ritt's his own lu'ha\ ior wIumi h.'ip> Hdniinistor 
a tt'st for a hi*^rh >,'iioul tM|uivahMiry nM't ilicatt'. It's a loui^ ti'>t, dni^Xixin^r 
on for s(Mrral liours, Sinrt' tlu' typiv^al inniatos span of attention is 
short, and sinre MrKrc knows from ivxpiM-itMire that tho inmate may 
SUV ''The with it'* an.l walk otf, the tlireetor keeps eominir l,;.e'k 
:nnl stiowin-- intoivst, ''How are yon <loinir any pi-ohlenLsT' lieli 
ask. 'M ilon*t tell him any answei^;," MeKee savs, "hnt I «^ro.t him to 
say, 'Well, yeah, this part I just took,' or soniethniir like tlmt. Ami 
I s;iy, 'Well, let me see,' autl look ;;t the part and say, 'Yes, youVe irot 
somo touirh 'jiiostions there, l^etter iro haek over what you\e heon 
readiUir and wntiiii: to make sure you've ixnt the ri<rlit an.swors. I'll 
Ih5 back/" What Tm tryin<^r (,, ^\^^ \^ to maintain alert heliavior— ke4}p 
thorn sti<-kinjx with the joh an<l not hu^^irini: out, 

"That's what they've Ummi doiuL": all their lives — hunririn^ out, eseap- 
in<r. And >rnin«rely enounrli, this escape l)ehavior luus l>eeii nnnforeod. 
Rob a house, for^ro a check, steal a car— antl run away. Girl friend 
squeozinnr you in ^ The joh ^^ettinir you down ? Run away. 

''Kven people in . orrei'tional work have been reinforcing sncli be- 
havior. An ininaU*, will «ri»t tired of the work he's l)oen assigned to. Or 
he'll -ot tire<l of the person he's working with. So he starts manipulat- 
ing :i iiange. He'll tell the .'lassiticatioii officer: ^I*ni bugging out of 
this. 1 m^Al a dili'ereut job. My siipein^'isor's do^^^n on me — I dont know 
why.' And he'll keep trynng and after a while he*ll get his cliange." 

From staff interviews with prospective students, McKee suspe<!ts 
that a largo pn)pt/iLi<)n of the inmates who volunteered for school 
were simply ruiming away oiiC4^ agam. But lie accepted them because 
in his project there is nowhere to run t>o. except hick to the job tliey 
escaped from. 
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A **Second Language" 



D(H'tor McKe^^ ^Muphnsi/^vs Hint with prisoiuM's—tuul pn>l):iM\ any 
otluM' population, for that iiiattvr proiri'aiiuvl lust riirt ion has to be 
snpphMuont^Hl hy dis^aission rri'(>iip< and -^omctinios hy indivi(hial (-(Min- 
st^linir or tt^av'h^M'-stiKhMit ronforeiuvs. The iiU'S<'a pal>h^ i!iaileqinn\v 
of niJiiiy P.l. coniNtvs. staiidinir hy thoinsolvtvs was hi-ouirht homo to 
hiiii one day a fow \rars a*;o when hi* r(>iii:ral.nhit^\] a traiiu't^ on hav- 
ing niach^ th(' extraordinarily hiirh i:ra(h' of 'M\ in a. hiirh-si'h(K>Mevol 
;!:r;Lnuna.r roui*st\ The tniint'e iriu e a depreriitory ^niiK^ in T\'^ponst' and 
said: ''This hvK' iMiirlish, ]Uk\ doii'l i^ivo me no h\>nhK> iit»h(nv." Like 
many ot.her studentsS, he had K^arn^-^I tht^ rnhvs \^n\ wasn't applying 
them. 

The project then tried the st^niinar appi'oarh -tra.itieeo nuvtin«j: in 
e;mnps with a t^uu'her and Workinjj: loir^'ther at spm'h modilication. 
This was mneh mon' sueee.ssl'ni. As the trainees listened to one an- 
other, they Imrned to dt^t^^-t erroi-s, whii'h tiiey euUed U) the ^nx>up's 
attention. 

Now the stall' is e.x[)erimentinir with wiiar it ('ads the "soe^ond hin> 
*^nia<re" approa^^h; that is, tea<dun*i: st;indaril Kn^disli hy the onil 
nietluxls use-d in teuchin*^ a foreign hui^nii<;o. 

In tiiis appix)iich a man's pn^ent spmdi, no matter how poor .by 
oouventional stiunthirds, is never eritiei/AHl. It is the one he Ini^ picked 
up Its a child, and it is nsually (piit^^ etlwtive in mev.ting his nevxis to 
connnuniciite with his usual avSsoeiat4>s. The trainee.^ are simply told 
that the s<'.1uh)1 \v:uit.s to give them the ability to use another kind of 
spo^^cli on appropriate^, oe^vusions, such as when applying for a job or 
moisting a girl friejid's parentis. *' We all have ditleivnt levels of speech," 
points out Sally Koy, a former public school teiicher who is now a 
research iissociat^ with the Draper pn)joct. -'A child of five will speak 
to his mother one way, to his friends another, iUid to his teacher a 
tliird. We sjxMik one way to the dog and another to the ^layor. The 
hope is tiutt the trainees will use this diffei-ent level \ve are giving 
them more and more oft^n and that eventually it will become their 
usual level." 

The project got the idea fn)m St. Mai7's Dondnic-an College Busi- 
ness School in New Orleans, a basic e^luciitiou center for the Job Corps. 
In training Ne^ro, Cajun, and other disadvantiiged girls to be secre- 
taries, gtaff members from Draper found, Donnnican College was try- 
ing not to correct their language but to give them a new one for use 
on the job. It eddied the new language '-business speech." 

In its second-language experiment, the staff at Draper gives exten- 
sive drill work on the most cx)mmon errors noticed during talks with 
the trainees — errors exempi^iied by such sentences as "John and me 
want to go to town," "He don't know no better," and "-They is ready 
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to fi-l,t.. llu, tniuu.v. Iu.u- over arul avcn- ^^r^lu, on t.ipo, tl.. com.iUy 
. .oko,, vors,un ol ,h.s.. ,nul hun.„..ls ...lu.- ...x,uu,>i;., Thoy also 
Lstoi, t., tluM„soly..s a,, (n.^n.ni int-rvals. And ,1,.mv is :,r.>„,> \v.>rlc. 
"K-luduii, nuK.k .,.,1, ,nt.M-vi.w>. sunu. of i, nvo,,!..! l-v n videotape 



lias any .Mnph.y..,. -aid. "I .,.„•, ,nk>. this man luvau.s,. h. do^snY 

•'It hai>p..m.<l in X.nv Orh-ans." answ.a-s D.Wor M.-Tuv. '>rVo,,lo 
t -ro saul. . , Ua; ,l,i- l ; sh. d-usn", sp.ak H-H.t ; sh.M -mvo 

t; ; ^^V '"" -Ik., Iu.ro,. not i, I.as hapiMM.od W 

n.it ,t .s,..,ns n.uso„al,k. ,o s„p,>os,. , ha, an nnphmM- lu,-.,s a ,nan on M,e. 
Kus s ol th. t<>,a nna^.. h. ,.a>rs. inrludinfj his al.Ilitv =uul his sc^lf- 
c. r.tHk.n.... and that h,s sp.vh Is part of this i„,a^.>. K.m, an e.n- 
I>lo3.>.. who kuns^df say. '11. doa'f oannot ludp h..i„. i,npre.^se.l by a 
.nan who speaks uolk K..kahili,atlou Is a cuJ.r of Tkinis, includin' 
attitude d,an^...s ,hink that, proper sj.o.vh is part of tho cluster 
It no, nanvly that ,h. .nan u h.> h.u-ns what wc> are calling a second 
kui^nn^^e lu„ ae,iunvd a ..cw skill hn, ,hat he is eiduuH-cU l.y havin.- 
dono so. 1 eople look twi.c at hl,n .uul think that he is worth Lr-e. IIo 
linnself luu. a great..,- feeling of wo,.,h and a scns<> of belonging." 

For the Future 

Aided by a new gn„., f,-,,,,, tke I )epartinent of Labo,-, Doc.tor McKee 
expects to ..ontinue tl... p,.og,a,„ of education and vo.'at,onal tralnincr 
and to make more extensive and rigorous foUowups. He hopes to answer 
these questions, among others : 

• What is the most elfective type of training program, .us meiisured 
by work adjustment and recidiv.s.n ? C:m P.l. simulate real work situ- 
ations, beyond that of a job interview i Can reali.stic work-stress con- 
ditions be simulated and the means of handling them be transferred 
to actual job conditions following release d 

• What specific barriei-s, particularly those related to employer 
attitudes, make it more difficult for the oHender to find andhold a job? 

• Do released convicts who receive "labor mobility" funds (small 
grants of Pedenil money to tide them over until the first paycheck 
comes .n) or federal bonding assistance, or both, have a better post- 
release record than those who do not ? 

•How can an inmate's behavior, not merely during the hours given 
to the trainmg program but throughout the day, be shaped to conform 
to desired standards? Involved are (a) deciding wliich kinds of be- 
havior are desirable, because they make for a successful transition from 
the institution to a job in tlie community, and which kinds of behavior 
are undesirable, (b) determining the frequency with which each kind 
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of bixliavior occurs in tlmsampioof men to bcstuditHi^und (r) selecting, 
applying, {uul niLMUsiiring the etIVrt ivi'iioss me;usiin\< -uiuong them, 
probably, certain cluinges in the. iitlitiules of th'^ custodi al stall' -to 
encourage one kind of l>o.havn)r and disct)urage another. This, then, 
is a major, long-term exi)eriinent in behavior nioditicat ion and one 
that ivS dear to l)(K*tor McKee's heart. 



Ri'st arch (}rayit : Mil Um) 

Date of Intcrncw : W^'vinin^r llHiS 



Cu:menth, L\ ami .MoKt^K. J. M. rroirraui. l ■ nwlu^n for instit iitionaUml 
ofleiuhTs: it)atlukvney niaan^'riuvnt anil por: .auri' runtrarts. r.^yrhuIotjUal 

McKkk, J. M. Adalt ba.sic t'il».u'at ior. fur rlu' ilisa<lv;iiita;;i-(l : pr.MHiUirt't^ uswl to 
raise' tho basic Hhu-ational lovrU ITrMMitt'd to tho .Vnu-i-ii'aii ViK-atioiial Asso- 
ciation, liKU). 

McKke, J. M. Proj^ninUHl instrnrtitai in the rormtinnnl pri«rrss. l»rosrntt'(l at 
Ooiiference iu Maui>ower Training- for oHVikUts in tlio CorrvctiiMnil I'roross, 
• 1908. 
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Miulie. Ul l.v i),..inr AxJnHl :it Naii„u;,t Institute <>( yWuinl 
li-^ilth aiul l.y i),,rt„r Wui-tinaii n,.u- at tlio Massu,-|,i.-v( (s iiistitiit,. ,.f 
1 irini„l„iry. art. iM uri,u,i„^. t.. „tlVr vhws to tl.o f.m.-tioii of tlu- invstm- 
ous pn.oal -laiul aiul its pos-ii.lo othvt uim,„ tin- iiit.irfat ion of Ik'- 
liavi,,!-. |,,j:,mMUa(io,,.^.x,ialdovi.l..pi.it.,it.,,n,t.i.,nR.ral.o|isi...aiul tiu. 
rhytiu.m- ^ulaptal i.m ..f tiu. i.ulivi.liiai t,, aiioiivi,-,,niui.iit that loqiiiio. 
a..ista..t aiittripatum. This i.,ii,,up ^ria.ul may tdl tis a -.xul .loal abo.it' 
the iiiterii-h.t toil iH-tweeii nier-v ua'tahoiiym. .,i,K)d, sleep-wakiiig 
cych-s, sL'x.iai matiifatioii and (lovi.U.pim>nt. Tin. piiu-iil sin-ms tx. ho 
om> of the iitte-rativi. ov<xan^ tiiat may roiUfoi iiofttioiios. cfitical 
eiizyiiU'.s, and active neii iT)ciieniicais. 



History 

Until the inid-i;)5()-s the pineal -h.nd was .■o.isidered iinintefesting 
la ifriioninee of it.s function, physioh.-ists assumed thar it had no 
relevant fimrtmn ..xceptinfr as an evohitionarv nnuuim. A leadiiiL' 
physiology text of the 1930s summarized the view propounded to 
student,s : 

The pineul -land has so far not been proved to liiive any func- 
tion in metabolism. It i.s interesting as a vestigial remnant of a 
primitnc dorsal eye. It has bee- claimed that its removal in young 
aiiimals, or destructive pinea) tumors in young boys, result in 
pt)esity, pi-emature sexual development and eiirlv -naturity Feed- 
ing of tad|;<)les with pineal substiuice rapidly produces pallor due 
to contract ton of the melanophors in the skin.' 
Until very- recently, neurophysiologists had a similarly contemptu- 
ous view of glial cells, the small brain cells that surround neurons 
but which do not theinselve.s transmit messages. ^Vlien it was discov- 
ered tliat glia liad a function in the brain, nourishing nerve cells and 
perhaps also modulating their firing ability, a whole new dimension 



of hrain ns^iNUvli U'lriiii. A similar chaii^^c of attitude. (X'ciirml among 
plivsiolo<rists iv^ariliii^ I'lirl il:ii|V wluMi it was discoviMvd to Iimvo hio- 
elei'trir pn)|HM'tit's tliat aiv not puroly stt'uotural, 'i'ho stnrv of tin* 
pineal H'soaivli follows asiinilar piUt\*i'ii. 

Location 

Tlu> i)im\il g]iind Is a snialivoiio of tissiio situated very luvirly in 
tho middle of the hniiiu baok lx>hiud the eai-s. Its strat4>^ric location 
phuu^ it nmr the spiraliii*^ fonnation of tho ciiudat^^ nuelous, which 
is a kind of hio<'hemical factory and storehouse of important brain 
sul>stuiic«5. Nearby is the thalamus, a iar^ nucleus — shaped some- 
what like a brjtzil nut— which is critical in relayin»r niessii^as Iwtweeu 
body and upi>cr brain. The thalamus may act as a kind of editoral 
room for brain transnnssion and seems to play an important role in 
sleep and mjiny emotional bt^havioi's. 

Just beneath and to the side of the pineal lie the double nuclei of tlie 
visual s^-stem, the lateral geniculate, Adj:icent is one of the brain's 
most complex and ijin>ortant centers for survival : the hypothalamus. 
It is tliis complex stnicture that governs so nuuiy controls that main- 
tain life: regulating blood pre^^uixi, temperature, pulse, hunger, 
respiration, hormonal responses to ejuergi>ncies, and indeed, primitive 
emotions of rage or of pleasuixj. Many of tliei. automatic functions that 
keep us physiologically stable are regidated from the hypothalamus, as 
are quite a few of the animal reactions that permit us to adapt to quick 
changes; in the world around us. Sexual f imction and the ability to fight 
or to fiee are among the controls of this important brain n^gion. Un- 
til recently these brain regions attracted considerable scientific interest, 
but tJieir i*elation to the nearby pineal gland was not considered worth 
investigating. 

Clinical Data 

During the niid-1950's, cases of pineal destruction were reviewed in 
an effort to detect from a literature search how the pineal affected 
endocrine functions. An underfunctioning pineal gland appeared to 
advance puberty, while an overactive pineal seemed to delay sexual 
development. This was not a trivial symptom, as one can easily see in 
a single case. A boy who showed signs of abnormal pressure within the 
brain at about age 5 was placed under obdervation and treated with ir- 
-radiation at about age 9. By the time he was 14, he showed no abnormal 
glandular symptoms from any residue of pineal malignancy or from 
the destruction of the pineal perfoiroed by X-ray therapy. However, 
he showed absolutely no sign of sexual maturation. At 14 a child might 
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1)0 considnT.l >'sl,>w,-' hut at IS a pivinilu-.sc.cnt xt.itc mild la- a serious . 
<k>t runout t.) s.v.ial .lovclopnunit and a cans.- li Won;: .liflirultJi^, 

Hcoausv of rlio stran.LV .■orivlatioiis In-twcai pineal ,laniair,> un.l 
st'xual maturation rat.-, many r,-s,>:uvl,rrs .-onj-.v! nrcl that (li.r,,„u'al 
uifluonccs ,ir,uia.lal artivity l.y moans of sonio intornK.liafo hormone. 
Perhaps the fnurtioii of tl„. pinoal hormoiu- is inhihiforv. a.'tin.r iu- 
dinvtly a.sa kuu\ of 'stop" si-nal, Tho nat nre of snrh a hormono^an.l 
Its poss,!,!,. niM.lo „f a,.(iu:, lirM snn-,,si,.,| l,,- the Avork .,f Doetoiv 
Axelroil and U'nrtmarw 



The Discovert/ of Melatonin 

In 105!). Dr. .Varou r.enioi' and his a,sso,'iatos at Vale is<>lated an un- 
usual suhstanee fn.m pineal tissue, one that has l.oen ui.lelv dis.ais^^] 
ever sine.--nielatonin The diso„very of melatonin haclheen stnuurelv 
niotivatwl. ~ • 

■ lu 1!»17. it ha.l luH-n ol)S(>rv,xl that pineal tissue rapidly hlancluHl the 
skm .)f a tadpole or fro-r. Somethin<r in oiu..;,l tissue e..xertod a jxiwer- 
fiil intluenee upon the pi.irmer.t ,i:ranuh-> iu .Wu. Perliaps this wa^s a 
sul).-tanc.^ responsible for skin discolorations and bkunislies. In lOa!) 
tlie skm-blanchin- sn!)stauce in pineal tissue wa.s i.sohit.xl :uui ideuti- 
hed. Bcx-au.sc of it-- mfhienee upon melanin, wldch darkens our pier, 
mont^taon, the nou 1\ di.seox-ored LV,mpound was calkxl melatonin 

Melatonin is a complex mokvuKv It is it-fiite<,i to a chemical family 
known as indoles, which have considerable influence upon brain func- 
taon. A more familiar molexnile uitli indole stiaicture is serotonin, 
serotonin is .sometimes called a brain lionnone luid a neumtraiismitt«r 
A gT;eat d«il of the body's .somtonin is concentrated in the intt«tines 
and Dloo<l. Serotonin i.s presumed to be im.portant in .stimiilatincr the 
axjtion of smooth muscle, makin^r I>ossible tne muscular contractiomi 
mvolved in digestion. Drugs that interfere with serotonin can have a 
profound effect upon sleep and l>eluu-ior. Quite a few resesirchers have 
post ulated that interference with serotonin may be a factor in psychosis 
and an mental retardation. 

It was by an unexrK>oted route that Doctor .Uel.-od and his associates 
tir.st (liscoveied tlie oonnertion between serotonin aiid its cousin 
melatonin. ' 

Once the te.am of scientists at Yale had ehicidate<l the structure of 
the melatonin, a molecule closely related to serotonin. Doctor Axelrod 
bop^n wondonng what kind of cataly.st in the body might produce 
such a niolecule. Hioiogical catali-s-t^nzyme^are the middlemen of 
the continuous metalx)lism we cjill life. Throughout th.. body, at all 
times of day and night, enzvTues in great variety are busily breaking 
down one chemical molecule and transforming it into another Food 
thus, becomes tissue, and tissue performs its functions Enzymes, the 
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incossfint drones, are abundant, but each one is also Hniitod in wliat it 
can D(x:tor Axolmd liapptMunl to lu' iiitcivsUMl in n pai'ticular kind 
of cnzNTnatio arti\-itv. ITo wiis intvivstvd in t\n\ wav tln^^^'. oiizyiniv^ 
wouKl woi'k in ti*:insforrinii; ;i i^^rouj) of iitoins, (mIKmI the luothyl i^roup, 
to an ovv^tMi ntoni. Stjirtini; from tliis limitt'd int^Tcst. ho iK'ixnn a 
do<Md(^ of piiit'iii n^oarclh for it ^vi^s tlio niotliyl ijri\)u}) of niohitonin 
fli:it attnirtoil his att^'ntion. What. D^vtor Axelnnl \ViU>^ about to find 
wns tlio manner in which a rohitivoly inc'ons})it'nous hr.iiu chemical is 
manufaotimvl by a ivlativoly ubicpiitous nouroc.homicah 

New Molecules from Old: Melatonin from Serotonin 

Dr. Axoh'od and his ass<K'iati's bo<xan their pineal adventure with a 
sonrch foi^an 0-niethyhitin^ enzyme. This is the enzyme that wouhl 
liintjo a nu^tliyl <xi'<Hip to an oxy<xen iitom on a molecule, Sineo mela- 
tonin existed in pineal tissue, this was tho only reas<)uai>l<' tissue to 
search for a rnelatoriin-buihlinf; iMizyme. A<"i'or(Iinf;ly, Doctor Axel- 
n)d and his .'ussociate Doctor Weisshnch took sonu^ ])ineal f^land from 
a cow and incubated it with a form of sen)toRin ( X-Acetylsorotonin) 
and a radioactivt^ snl>stance that contained a methyl <rrou]). Soon the 
radioactive sul.^stance had relin(piished its methyl i^mu]) to the X- 
Acotylserotoniii, thereby makiufr the serotonin radioactive and hi<rhly 
identifiable, Ilowovor. the new compounti containing the added methyl 
<;roup on its oxyiren atom was no lonj2;i'r serotonin. As pa])ei' chronio- 
to<^ra])hy so(m divultrt'd, the new siibstance was melatonin. It was 
produce<l by a niethylatinfr action on N-Ac^^tylsemtonin. This meant 
that there, had to be an en/.ynie in the cow pineal that could transfonn 
serotonin into melatonin. 

By a series of experiments. Doctor Axel rod and his associates set 
out to find this enzyme. Their discovery was an important one. They 
called the. newly dete<^ted enzyme hydroxyindole-O-methyl trans- 
ferase (ITIOMT), whieli described itsdiemical stnictuiv. and function. 
They inevitably wondered wlietlier the enzyme existed throughout the 
brain and nen ous system. Afte.- a thomiighiroing assay of body and 
brain tissues, the answer was startling. This enzyme was found to be 
onh/ in the pineal gland of mammals, (In lower forms of life such 
avS fish and :un[)hibians tliis enznne is also pre.sent in the eye and the 
brain.) 

The reseachers now wondered whether melatonin production liad 
some function that might be found by comi)aring the animal speeies 
in which :l was found. They examined pineal tissues from bens and 
other birds, from monkeys, rats, and other mammals, and saw that 
the activity of the melatonin-producing enzyme ditfered remarkably 
from s-pecies to species* However, in each spe4.*.ie^ the enzyme was 
exclusively located in the pineal. 
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At tie tune tlus re^arch was in proj^ress at the National Institutes 
of T ..Uth, scu.nt.ts (the late Dr. Xi..hohus (^.iannan Dr. W iC 
Day) u-ere , ,s..a^.e,.,n. that tl.o, pineal i. a ,Mvat repository of sor - 
oa.n and other l.n.n an.ines. Thus the pineal eontaine.l the essc'ti U 

0 nd.v'; : ■ .'-'^'tonin and perhaps other eonstituents 

01 oiuuvruio and Uviwn twtwity. 

In Um pineal hioehendstr-y-and physiology hovered on a threshold. 
I ho M.l,je.-t u.u. l.e.irnnnn.o: to attn.,-t the interest ..f hioehen.i.t. Here 

.km and perhaps ndluenen.^r,,^ l">nnone,s. This po^-nliar eluMnical was 

nor:;;t -^^-^ "i-l ti. 

m po tant bran, horn.one, serotonin. IX^.pito son.e bioehen.ieal intoi- 
.st the cur.ons pineal was a ne-de.ted orj^an, virtnally nnm-ojrnized 
hnx,n ,v.seard,e,^ .nd endocrinologist.. Indeenl, it w,u. a nustory the 
in |i -^.nall eone the s.ze of a fingertip, in the „,i<ldle of the hrain 
.Nobody had any n,klin,i, u hat function it n.i^rht perforn, 

At this |)o.nt, e.rcunnstanc« brou-ht about a fortunate scientific 
conalH>ratK>n. Axelrod, with his spe<.i,l,.. int.i-cst in .ho n.c'I in- 
p Hxlnnng eiu^yme w.u. joined by a young elinician and endocrinolo- 
f^i^t, Iviehard Wurtman. 

Wiu-tnian was driven by a ditferent interest. In 1!)G0 he had been 
anTi,i.'"Tr" ta„,i,, d.en.icals, the catechol- 

am.ne.s, Ihese uu-hido adronahno and noradrenaline, wl.ich aren.aior 
subst^mco. ,n neural tran.s.ni.ssion, in the re^ndations of nux,ds, and 
pre.unaably ot son.e unportanco in governing, the .-av in which the 
nervous sy.stom controls the, output and use of honnonW Less than 
dec^e ago pineal biochemistry Ix^^an, the orgiui itself was con- 
Mdered ^^.st,gml and w>i.s underrated even by those wlio were about 
to discover its importance. 

'^mxen l went to work with Axelrod," Wurtman recalled, "I thought 
It would be worthwhile to find out ^vhat it was in pineal extract that 
retards ovarian maturation. When pineal extracts were injected into 

d^bpX.'' " ""'"'^ "^^'^"^"^■"^ ^'"'^y - --"^ 

At alK)tri:.this time Dr. Virginia Fiske, a Wellesley College teacher 
ob.served that animals kept in light had smalhr pineal gfani tll' 
those animals exposed to darkness. A number of biologists had ob- 
tamed evidence that Ught stimulated the development of the gonads 

' P^"^^^ gonadal develop- 

ment? W^ the pineal response perhaps a necessary intermedian. 
m the effects of light on tlie gonads? While still a medical student 
Harvard, Wurtman had done some experiments suggesting that the 
pmeal was a necessary intermediary. In studying this relationship, 

gland, one that had been a stumbling block in prior attempts to deduce 
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its function fwm i'asc histories of patients. This wa.s the fact tJiat 
niehitouin and serotonin are n -\ nt eonslaut. levels in the ^rhmd, hut 
flin'tuatin^". 

Light and Darkness: Pineal Size and Melatonin Production 

"Wliat hioeheniieal activity in the pineal irhmd niiii'lit respond to 
lipfhf ? A simple snnly was desiimed to answer that questi<Mi. A ,irroup 
of rats was kept in darkness for f> days, while another identical irr^Mip 
was kept in I'onstant liirht. Pineals taken from hoth ^ni^ui)s wore 
weiirhed and ass^iyed for TIIOMT a.aivity. The animals kept in 1i<rht 
hail small i)ineals and the melatonin- t'orm in ir enzym.e was not very 
activ-e. However, the rats left in darkness had hr-<rer pineals. 
Darkness also markedly st inudated the enzyme that produced 
malatonin. 

Other en/CNTiies were also fiMind in pineal tissue. One \vas monoamine 
oxidases, which desh'oys noradrenaline and other catecholamines. Re- 
si\'irchers coneeriied with depressi<m have ](mix thouirht I hat the activ- 
ity of this enzyme <'^uld be harne.^sed to intbuMuu^ nioods. Aironts tliat 
block it.s action (^FAO inhibitors) have become pai^t of the drti<j: 
therapy usivh to improve the moods of tlepre,<sod people. Despite the 
infhience of Jicfht and dark on HIOMT, the melat(^nin-producin^ 
enzpne, monoamine oxidase, was no differen't in the pineal tissue of 
liij^ht-exposed rats than in the pineals of darlc-exposed vatk Liirht and 
darkness sewied to exert, their elTects specifically upon the melat-onin 
system. 

Light, Dark, and Melatonin Production in Diurnal Animals 

The rat is a nocturnal animal, one who generally rests when it is 
light, and scavenges for food during the hours of darkness. The rats 
kept in darkness had unusually large pineals. Tlie activity of the' mel- 
atonin- forming enzyme was doubled when the animal stayed in c^on- 
stant darkness. This eny.yme, to be known by it.s abbreviation HIOMT, 
converted serotonui into melatonin. The studies of rats had cert^ainly^ 
suggested that HIOAFr was someliow^ inhibited by light. 

If the pineal were a kind of time-keeping mechanism, one would 
expect it to show a comparable change in diurnal animals. Would 
these creatures who act primarily in daylight show the same enzyme 
phenomenon as the rats? Hens are diupnal, resting in darkness, active 
by day. In the next, study, a group of hens was kept in constant light, 
while a comparable group lived ill constxint darkness. The hens who 
lived in constant light had heavier pineal glands. This suggested that 
light acted upon the pineal of the diurnal hen the way darkness acted 
upon the pineal of the nocturnal rat. Indeed, it was the group of hens 
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kept m darkness tluit showed a decmiso in tho activity of ITIOMT 
the mclatonin-piuHhicin^r cnzynio. In otlm- words, liirlit SLvmod to uct 
upon HIOAfT to incmu<^> it^ jK^tivity in diurnal aniniuls, wliilo dark- 
ness^ incmi.^ed t.lio uotivity of t\w onzynu^ in norturnal animals. 

SuK'o tho pinoal nrlnnd lios huriiMl doip within tlu^ brain, oru^ mi-ht 
wonder how Ir^dit aiid darkness wmihl inipin^e upon the <rlaiHl. Siuvly. 
if the pineal were a kind of I)i()l(>irira.l synchronizer that keeps nu 
animal in tune with his environment hy alterini: I'rain duwnistry 
m'ordm<r to day and ni-ht, Hiere had to W some wav hv wlii. li liirlu 
could influene(» the pineal. 

How Light May Influence the Pineal Gland 

At first it seemed that li,<rht mi^rht enter direvtlv throu<rli Hie skull, 
llioi-e IS some evide.nee that li<rht penetrates the skulls of !>irds and 
other anunals. An implanted photoeleetrie eell within (he hrain of 
a blinded ere^tture, for exam|)le, has shown the im])aet of li<rht; thus 
tho pineal nVuirht lx> dirertly aiVcrted hy envin^mnental li<rirt. 

Another alt^^niative was the possibility that li.irht infhienees pitu- 
it^iry hormone.s which, in turn, infhienee the bioclu^niistry of the pineal. 
On the other hand, li<rht mi<rht come indireetly to the |')iiu»al throuirh 
nennil messaores. 

Doctors Wurtman and Axlerod b(><ran a process of elimination. They 
used groups of animals from whom the ovaries had l>een removed. This, 
oliniijiated the possibility that pineal tu^tivity was li<rht-mediated 
through some influence upon sex hormones or reproductive glands. 
These ovariectonxized animals continued to show more HIOMT activ- 
ity when kept iu darkness than wlien kept in light. 

The next stage of elunination was the removal of tho pituitary. 
Then, tho piueals were taken from jmimals kept in darlcness and fmm 
animals kept in light. Again ^ the nielatonin-pmducing enzyme 
(HIOMT) showed its greatest activity in the pincids of anbuals kept 
in darkne^ss. The pituitary was not the source of information about 
light and darkness, nor were the gonads. 

Next, blinded rats were used. The laboratory schedule exposed the 
- sightless animals to continuous illumination or continuous darkness. 
Melatonin synthesis in pineals taken from blinded rats no longer 
showed a biochemical response to enviroiunental light or darkness. 
HIOMT activity wiis no different among rats kept in light than among 
rats kept in darkness. Evidently tho light that influenced the pineal 
must have come through the retina, through the eyes. In what possible 
way would tho deeply buried pineal gland be connected to light- 
bearing nonres of the visual system ? 

The optical tract resembles a cable system from tho eyes to the back 
of the head. This major bundle of nerve fibers bears light messages 
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back into the rlsiial portions of the brain. In addition, however, a 
small. Inimllo of tlhoi^s loads from tlio ovo.s U) nnothor ]K)ition of the 
bniin. This latter 'tUwr bundle ends in the hitenU hyiK)thalamiis; at 
this point it tr:insnut.s sit^nals \vhii*h travel to cell clustci^, iijan^lifi, 
at the up]W roarlies of the ne<*k iti the sui>erior cervicjil triHi^xlia. Thi:'; 
socoi 1 d o t i c h I >o 1 • .^y s I en ) , \v 1 1 ose 1 i iifl i »' in es.<n.ii\\^ so o i m u )t t o ht! r ol e v j ; . 
to vision, is known ;is the inferior iirvessorv oj^tic traot. 

If this \vi>n' the ooudnit whereby linrht juid d:irk inlhien(»ed the 
[lineuK then interru])ti(>n of the inft'rioi iKU-.e.^sory oi)tiv' trar( or the 
removal of its m\\ jioints. the superior cervical o-anujlia, should ob- 
liteniti^ the elhs-t^ of liirht, -uu] dark u\)fin i)ineal biot hennstry. Since 
th? rate of IIIOMT activity ]m)vidiHl n hue «;auiieof [)ineal rcs[)onftc 
to light and dark, this crit^M-ion was airain used by Doctoi's Wurtman 
and Jo.^ef Fisoher in si^arehini:' for the i)iuears source of lit^ht 
itrforination. Doctfa* T^'ist hor riMuoyed tin: siiperior <*ervical j^an^^lia 
from rats who were, then ]:)lacecl under coutiuuous light or darkness. 
Pineal tissue showed the same IlIOMT activity whether taken from 
rats in dark or in light. The cervical ganglia had, Indeinh bmi a crucial 
link in the route of light !nes.sages to the j^ineal. 

Evidently tight entering through the eyes follows its circuitous 
route through the inferior acn'ssory optic tract, tnvusniitting inipul.^.s 
to the cervical ganglia in the rieck and then souiehow to the pineah 

Some. -^00 years ago the philosopher Descait-cs proposed tluat tho 
pinejil had a special fimction in some wajs remarkably close to cur- 
rent findings. He imagined that images from the eyes,wen> earned by 
'^strings*' to the pineal with its 'animal luunors.** The light stimulus 
supposedly caused the gland to tilt so that it ]x>umd it^^ **humors" down 
through the hollow centers of '*tul)os'' that nerve fii^ers were then 
thought to be, l[umors g'^ing down thi^ tubelike nerve filx?r^ influenced 
the uuiscles, uiiich accordingly contracted or expanded. The notion 
of the pineal gland as a kind of third eye, or a gl ..nd dependent upon 
the eyes, is an ancient hypothesis. However, the gland does not func- 
tion the same way in all species. 

Birds are quite different from mumnials, and pine:;' [unction under- 
scoi^s this difference. In recent exi)erinients, .TJ.')ctor Axel rod collobo- 
rated with Dr. Jean K. Lauber and "ames E. Poyd of the University 
of Alfxirta. They perfomied a systematic study of the effectvs o? light 
upon melatonin production in chicks. The chicks were reared on a 14- 
hour day with 10 hours of darkness each night. Some of the clucks 
were operated upon just 4 day^ after they hatched. The cervical 
ganglia were sevei'ed from trie inferior optic tract. Some of the chicks 
received a comparably traumatic but sham operation. lu tbi^ way, the 
experimenters could be assured that the results were not merely .•aused 
by the trauma of surger3\ In the shani operations the gang! 'a were 
exposed but not removed. Some of the chicks had both eyec- romo^*ed. 
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WHY ADOLESCENTS 
KILL THEMSELVES 



Investigator: JOSEPH D. TEICHER, M.D. 

University of Southern California 

School of Medicine 

Los Angeles, Calif. 
Prepared by: GAY LUCE 



Using mtemews tuid psn-chological i<sts, tlio grants imd his a.sso- 
ciat.^ have oonipaiv.i VO adole«^outs after an attompt<Kl fniicido with 
unsiHc.dal p<H>rs of ,1, .. .nie , go. sex, and background. AMhoxM, em- 
■ nonuc pnvat.ion. V,ro', . h^mo^ , and di.scipHnary problonis ^venTfound 
m the control gi-oui>-tlio .'^or,uenc6 and timing of et-mts ocrurrod at 
a different pha.se m the development of the cliild. The profile of tlic 
suicidal adolescent include,- loug-st,.r . problems with ffunily a 
st^p of escalation during adolescenc. . final sta^ of alienation- 

a Cham reaction that dissolves tiie aa< vut's closest personal bonds 

(jiven detailed biograpliical knowledge of an adolescent, this study 
mdicates that it should be possible to pick out the youth in danger, 
for adolescent suicide is not irrational but over-determined by se- 
quences of life events occurring in critical periods. 

" T.^ becauaj of us children, too, isn't it, that you can't get a 
good lodging?" " 

"Well, people do object to cliildron sometimea" 
'em?" ^ children make so much trouble, why do people have 

"Oil, because it is a law of nature." 

"But we don't ask to be li)om?" 

* ♦ ♦ "I wish I hadn^ been bom." 
. "He got up ajid went away into the closet adjoining her room 
m which a bed had been spread on the floor. There she^heard him 
say, if we children were gone ther'd be no trouble at all 1' " * * ♦ 

"At the back of the door were fixed two hooka for hansine 
garments, and from these the forms of the two youngest chMrm 
were suspended by a piece of box-cord round eaoh^their necks, 
while rrom a nail a few yards off the body of little Jude was 
lianging m a similar manner," 

— JuDB THE OBSotrKB, Thomos Hordy. 
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Background 



Ad()U\^(vut snicitlo is luuTifvin^, uiit liiukiihlo, nml :\ littK* imroal 
to most iidiilts, t'->r wo t<Mi(I to coinphifoitt ahoiil tln' (n)uI)K's of tlio 
younij, tlu^ UKxlcni jnhilts, /Coffwo lunl JuJJ(f may siu'in oiilv a 
story. Yi't luwuy adoh\s<'t>iits clinic to oiu' aiu)tlu»r in similar Iov^n with 
(lu^ (h'spt'ratitui of a last \i\ a lourly world. A luodtM'ii ,lulii»t is 

Iik(>ly to hi^ a friixhtt'iu'd ami pri'irtiaiit litth» ^irl: llu' hoy is likidy 
to Iki r(>jiy'UM|, ami l>ot li may ft^^I totally alone, 

Litorary ih'Sci'ipt ions of chiKlliood s\iicido s^nun bizarre, yet tlu\v 
rcsembK^ inotlern <'as<» historit\s. In Idioimis Hardy's Jf/</t' the (/h~ 
.N7v/;v', tlu» rt'stU'SS wan(h'rintj:s uud niistM-y of unmarried parents over- 
come an unwanted olde^>^t lM)y. When lu^ hoars that. ye,t anothe.r 
nnwanttnl baby is eonumr, In* kills hinisidf and the other ebildren. 
It is ?iot that sueh e.vt'nts don't happen, bui we are ivlnrtant to 
believe them. 

In VM\:\^ Jacobziiu^r estimated thai there were. ()(),()0i» attempted 
suieides anions yonntr pi'oph* nndor airt* 'JO in the. I'nited Stares earh 
vi'ar. Adoles((»nee ran be a partienlarly lonely ant! tlitlimlt period, a 
time of bioh^rrit'id upheaval a?nl social change, A [)tM*son is i^vpeeted 
to enu4'ge fn>ni the safety and depCMuleney of ehildhood into respon- 
sible maturity. Kven healthy and happy ailoleseent^^ beeome moody 
and oscillate Ix^tween passion.s and depn^ssions in a- manner that 
tb" older people around them rarely nnderstand. Most adolescentvS 
ii i . e fantasies about killing themselves in moments of rai^e and 
frustration or when they feel totally i.sohited from their f ''nilies and 
friends. This i.s not surprising. Wio has not iniafrhied. >vit.h some 
glee, the remorse his parents would feel if he killed himself? Betwe^^u 
such imaginings and the act lies the world of pathological twents 
that Doctor Teioher iuid his associates have begun to define. 

Statistics ])ortray great misery among a large population of ado- 
lescents. Suicide ranks as the fourth most frequent cause of death 
for yoimg people 15-19 years old. Fortunately, the vast number of 
attempted suicides in this age group are thwarted. An estimate of 
60,000 sulci d{ attempts a year may seem exaggerated, but hospital 
admissions offer a convincingly sad picture. In 1060» for instance, 
at New York's Bellevue Hospital attempted suicide was the reason 
for admitting 10 percent of the ciiild and adolescent patients. At 
Kings County Hospital in Brooklyn, 13 out of every 100 children 
who came to the hospital had attempte<l or thre^itened suicide. Each 
month, the huge Los Angeles County-U.S.C Medical Center admits 
about seven patients between 14 and 18 who have attempted to 
kill themselves; over 80 a year. 
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The Attempted Suicides 



aa :ul,.K.s,vnt u- :,n in,|.ul.Mv,. ;„.( st.Mnn.inir fn.!.. t..M,,M.r:,rv ,Ti.ls 

<>'• .lo|.,vs.u,n. P.Thaps il i. ..„„l,in^ ,„ Ml,,,. 

vouH^ u „l, -liiv ,u,,,,l or hi,,,- nc hav. i,,,..,,,!..! kill hi,,,- 

ijHf. II,.ro„M ,„,, !,:,v..,.„„si.l..,,Hl ,h:„ 1,.. miirhf .lir. ()„ ( h,. ,.„„,,•;„■ v 
l)<..-tn,- Iou-l„M- ,.„„1 his as..viat..s ai ,1,.. .M..,li,.al (V,,,,.,- n{ ,1,.. Vu\- 
vo.^.tv o So„,ho,-„ Ca!ifnn,i;. hav. lo,,,,.! ,„a„v a.h>h..sv,„s who 
att,M,.p,.Ml to lake thoir liv.. „„„,, ,ha„ o,„v. A, li,-s, ,h.v „,av hav. 
usivi th.^ ,l,as,„. ,„„v. as a ,,„-.a, ,o .1,-aw a,l..,„io„ „, ,h..i,- p.-.'.hhM,,. 
Instoa.l, ,1 ^^..,H.,,,lly ,„a.!.. „,a„..,.s wn,-... Aft..,- a„ .s.-alatin,, „r lo,... 
s :n,.l,„.r p,.ol.h.,„s a„.l h.s of a„y nu.u,i„^.f„l ,vlatio„s. „,a„v rou- 
'I'^'f was ,vally th. „„ly sol„tio„ to ,.„solval,i;.. ,„.. 

hoai-alil,., ;n„l ,-h,-oiii,. p,-ohl,>,iis. 

, I5.M:i„„inir with Fiv,„l a,-o„,ul I!W(). „,a„v k.v„ „,i„.N i„ the ,1.. 
v.Io|.„,o„( of psy..hia,,-y hav.. w,v~,h.d will, ih. p,ohK,,„ „f a,loh.~,a.„1 
s.xcul., h„t „,f,.,v„,-..s .1,-aw,. fn„„ a f.w casr. n,- p.v.-holo.n...! 
-studies ,1„1 ,H,t „„li,.al,. how to p,v.lirt a s„i..i.lo |Vo„, o„isi.h"n,-- 
'■'n.,.stan,a..s. I„ ,h. f,,ll „f ,1... in v.>, i^^ato,• a„.i his a~~,„aat.~ 

iH-pn ,o st.i.ly ,lu. lilV situations of a, l.,i.s.v„ts who atLanpIo,! s„i- 
'■■'i''. '■"n,pa,-u,,cr ,h,,n with ro,,,,-.,] a.loh.s,...,,! s u.atrh.sl f.,,- a-,. ,-a.v 
.-.■X. uu.l la,i,ny lurou,..-- ,.o,i,n,l a. lol..s,v„t s who ha.l u.vor a(,.M„pt.Ml 
suh-,,!,.. (.Ju!l,. a f.'w lut.avstiui: pa,,..,-„s havo 1..hm, .l,-aw„ f,-,,,,, 
this stu,ly ol .,0 y„„„ir [H„,,l., ,vl,o att..„,pt,.,l suiri.h.. All w,mv Ihm w.s-i, 
11 a,„I Is. ^uuvn^ then was uuaitally ,vtai-(I.Mi orohvio„,slv p,-,.uiia„t 
All had U'lM, lu-oiiirhi i„t„ tl,.- Los Anixclcs Ciu,,,! v-l'.S.'c .M,.,|ic:il 
C.-ut..,- sonirtii,,,. l,..|w..,u, S..pt,.,nl,(.,- V.H\\ a„.l Afav ll)'(!r.' Inraus,. of 
theirs, , icid, . att(M,,i)t. 

At least o,u. pa,(.nl. usually the .nothef. was studied as well For 
'■'>"'l'^'nso„ tluM-e was a eoutn,! ,<r,-oup of ;',•_> vouu^r^ers a,ul thei,- 
{K>,v„t,s. ll„ve-,|ua,-,ei-s of the atte,np,ed -nieides we,-e .ri,-ls ()„ ,he 
average the H„eidai adolesreuts we,v ai-ound IC vea,-,s old They weix.' 
\vh,te. .\[ex,<'a,i, Xe^r,-,). I>,-oie.~,ant. ( 'atholie. and Jewish. 



Procedure: Cha of Life Events 

;n_.o pn.-e.lun. ealled f,„- an inte,-view with (he adole.s^.ont patient 
with,., 24 to IS ;,ou„s after the suiei<lo atteu.pt. The pa,t,nt o,- parents 
wore a so ,nte,-N-iewed. Thenf the. suiridal vount-ster". therapy session^ 
i>i llio hosfutal we,-e tape,! and tran.srrihed for further analysis 

Two h,o:,rapI„e,s were elieit.ui fron, structured intcryio'ws. The,-e 
vvjus the parent's ye,-sio„ of his rhildV histo.-y. and there vyas the 
adoles,^e„t s yer.s.o,, of his ow,i life. C)„ the basis of the e^.se histories, 
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a history ».*liai't wjis ooustnirtod for vnvh suiciilt^ Httonipior iiiid his 
inatrhi'il I'ond ol. This \v:us doiir i)y <•< M'^t ni»'( iiijj; :i >"hr()ii()h)ixy (in 
I r.alli*!) oil a sinliral continuiun that iK*j)iii(Hl all (In* cxjuM-ieiu'os of 
the adoU^suMii fi'um hirtli until thi» >uii'i<lr att^anj't. Tlii'st* i^raphii'' 
v'harts show i'(»>i(h*iirial iuo\r.-v, M'hoo! rhaiii:^*^. ^ht* hi'ii"! linings (W 
vai-ious l)oha\ ioi-al prohhMiis. separal iuii. (li\ oi'ri\ or rcnia i i'ia^f of 
tho j)ai'('ii(.-. ami ilraih- in the fainils. Tlit* oharl- i>\it in a 

st'tjuoiu'i' t hat li i-^i >hi \ rij liow t hr r\ iMil > Umh lr» I to ])\\v \\\> :\i a pa i-t aai- 
hii' ['oint in avoirs. 'cni '> lif»\ I'hi- intji/aUvl hoA thf rrixv^ liad 
arrnniulalni ihu-iiiL"" I ht» ail'>h'-r>Mit ! i ft\ 

What v'\rrus vli-t inLrni>iavl lhn>t' who :itt(Mn])t(al -niciiii' fi'oni thoso 
w In > I lit I not { \ -imph* t'onipari-on o f r \ I'lit ^ in the h \'t's of t lu» in( rol 
LTi'onp and thr -nii-idr attrniploiv- inii^hi not show that was a 

\i'iy pi'onouni'ial ditlVrrnrt'. Tht' in vc.-t iiratois disrciauMi a di^tinrt 
pi'oft'-- h-adiiiLT [ii-o^:r('-si\ riy dvt'piM' unhappin'cS"^ atid j»('x-<itnism. 
'Viw sniciiii'-at ((Mn|'ti'r> waMit thi"ouLdi a MM[urih't' (hat led to pi-o^^ros- 
-i\r i-ohiti<>n from t he important pcoph* in hi- li fc, 'V\\v control 
a»loh'-.-iMit dill not. 'rh(» [irorfss cin in' >iinimari/rd in (hr-ta- stair^v-: 
'V\[c sni«'idi'-atti'mptri's a!! hail a oni: "-tandini: history of pi'ohlrnis 
f!din I'hildhood into adolrsrt'in'c I'hiM'r w'a^ also a pci'iod in w'hii'h 
pi'ohlrni^ siaanoil to i'S('alatv\ usually at tht» vtu'v hci^innini: of adoh's- 
<'i'n:-(*. MorcoNtu". tlu* prohhaus mountiMl in a nianiau' that -^eouuMf to 
t'\»'("iMl thost* of pr(u'-^ and fi'itunN. r'inally. *'aim' a phast* *'!iarai't vri/i^l 
hy a **rhain nsmtion di-^solut i()!i of any rrmaiiunL" mranifiL^ful social 
ridatioiiships.** Thi- isolation on air rrd in t hiMlay> and wrrk-; | irrrcdin*^^ 
tlu' -uiciilt' atttunpt. 

Sequential Analysis of Life Events 

Tlu* advantage of looking: at thiiii^s st»([Uvuit ially ran In* dt'inon- 
st rated hy (a)niparin^ tlu^ two iri'oup>. I'^)r iiisraiua\ tho life liistoi'ios 
of tho si.ioi(h>-attoni[)tors showed that T'J pen-out of theui ('auie from 
hroken homes, yet percent of fh(» (Mu^trol <xroup al.so came from 
broken homos. Former .studies of >u:cide ha\o ein[>hasi/od the fact 
that thero. were more broken homes anion^^ suicide attenipters tlioii 
•'control'' a<loles<:<^nt.s. However, none of tliese studies exaiiiliied the 
broken homes of coiiiparisou groups. If one looked only at the inci- 
dence of broken homes and severe<l parental relations, there is nTrrrrettt 
(hfference l)Otween suicidal yoiitlis and cf)mparable nonsuiciilal youths. 
However, by looking at the chroii()lotjci<*:il hiogra|)hies of these two 
i:rou[)S, the grantees }iave seen that the relevance of a broken home 
depends upon ichen the instability ocx^urnxi in tlie child's development. 
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Critical Phase 



• ■nnii'ol aJoli'M-riKS .Minr iVmn Kl'ukrii !h>iimv~.. \ \w of .Ii\()r«'r 

aiul iTiiKirriaLi"*^ tliir-'i't fit. In llirMii.'M:)! L^'"ll• iMT.-riit of rlic 
parrni- iviiiai'i"U',|. l.in > Mir- 1". mi i-| ji of t'lv roturoj pai-ctits I'rmar 

ritvl. M( •! ('('N IT. (lu'.-o ' Oiiii-ol paiTiii- maiKiiiiMl t() riauarr\' \rrv (>arl\' 
in tiu' rhiMV ;nn| i-t'inaifitMl ihaninl. j»aiTn(< <,f th,. sni<'i(lal 
ailoliv-. 1 MI ,Mi!u'i' it'inai'rif.i <|iii!r a \n\ \\\\\^v i:i lifr, or, if tlicv 
n'lnarriril k\\v\\\ ilirv un-f -ii}.-i'.jn,'n. ' v dlNorri^.l and rrniarri*Ml 
siM't'i'al \ \\\w< aiT'iin. 

'I'lu' ••Iiruiiolorri,-;! j i n ; 1 1 ) j ) ] M jj" , ) f 1 1 ! r ) J m J ' ' i i T,-' .-]k)\';s \\\\\\ tllr siiiiMiIal 
ailoKv-.'rnt -'-*h?tr| -|vv:ffH-' vvfio vv«-»v-<Ii\ or«aMl. -(^ai-altML or ii'inai'riiMl 
aft*'i- tlu' oii-i't of adoK-.' in'*'. ] iy .amr I'ayr. rhf )tn-o| famijic- rxprri • 
I'lu'i'tl rliaMLTt' I'aiTirr. if at all. I ii-t aitilif v in \W Imi appafiaitlv lia<l 
a dilTrrrniial iMl'i^'t iK'pt'iulinu' np )!! tlir ai^v* of iln- 'i;iIJ. Moili LTonps 
<'\j)rri^wi-Til till' ]nsra!>il't\ of a '>rt)kv'n hnnu', l»ul the non^ni.-i, la 1 
atI<)K*>.a'Tifs ha^I a stal»lt' lioinrlilV ilnrin^ liiri- la.-l :> \a'ai-s. whili' rhe 
suicidal youtlis hail »'\pi'r"i(Mii*tHl in-iai)il:ty riirr. .\.-^ tho iii\a»<t iiratoi-s 
iia\(* \'.'r:tt(Mi,^ 

"This is jtartiiMiIarly -iirni fb"a . nor n>ily lHs*anst» divorco, 
M'pai-ati<in. «>r thi' ai'<|nisit i-.n nt a st^'ppanMii i sn('ssl"ul and (lis- 
riipTi\a' t'N'cnt pt'p st'. Nut aNo it *M'.'ni> durin<: a par- 

tirnhirly stn»s-ful lifi' tiint- in rlu' !ifi' cytdo. i.e.. adoK'srcncr." 

A irreat many pt'opii* wiio ha\a' wr'si' 'i ai'ont suiridr have inipli»Ml 
that thi' loss of a i)ai*i'i:t in «'!iildhooii niii^^Iit raus^' deprtv^'sion and 
prrhaj)s suiridal Hu'linirs hit it In life. This study A'ould not hrnr out 
su'di a ron^dtision. sini'c tht' f«-)iiti'ol L^'oiip also oxporiiMioO(I paivutai 
ios.s in i.'hiMhofxI. ]\'rha|>r; it is n.>r loss a pai'ont ia cliildliood that 
j)n'dispo>t»s a fnavoii io di'pivssinn ami sui*'idi' i!i later lift*. Loss of a 
love o})jert. as the irrantre has reTuarked. is an iniMonant a,spe-(*t of 
the proeess. Hut loss must he viewed avS a pait of the {)rore.ss, and par- 
tioular atten:ion nmst he paid to the time wiion it oceurred. Ab4*4^f 
t!ie adolesciMUs iu'L^an th»Mr ma»dstrom desrent toward suieiile aft>ei\ 
a lonii: {HM'iod of alienation from parents. One 14-year-old wlio li ^ 
trie<l to r(jmniu sui^'ith' t wiee wuri asked why. She rej)Iied. 'Tt/s i..^ I 
mothei\** 2 I 

Asked what her mother did, she anr^werod, "Wo jusr don't <^et 
alon^x. We }ia\'en*t for o years. Hefore that we were like sist<irs and 
then it s(vms like sin''-e she divon'ed nij stepfather it started 
a lot of trouhle."' 



^ Jacelis. J., and TiMrlirr, .1. I >. I'.rokrn liomos ;ui(} ,<»('ial isolaticai in atternptcHi 
suicidf-s of adole^Kvuts. "fniiTn/ifio^ial Journal of Social Psychiatry'' 13(2) : 146, 
1967. 

^ Unpiibli.shed transcript. 
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This pirl enjoyed beinnr in the hospital and did not want to return 
\\oun\ Tt is j)!iiti(Milsirly |>oi<rnjiiit that she wanted to 1h» roinnutttHil to 
a Stato mental hospital rather than return home. Aliuiy of the young 
Huieide attemptiu's (h'scrihtvl tluur riliiMiation from jureuts as a j>n)ross 
in Avhieh either the niotluu- or f;itlu»r would ria*r Mieni. would eut them 
oir from their frieiuls, woiihl disapprove of their favorit(» friends, and 
thus made it dillicult for them to have relationshij)s outside tlu* home, 
at the sanu» time makin<r life vei'y ('iHieiilt. for them within Mie liome. 
ITiis was their \'ersion. 

The Broken Romance 

Typieally, many of theM» adoh'seeuts h;nl fallen in love and foriiunl 
very poss^v-^ive and exi-lu>ive romantic rehit ionships. This aetually 
isolated them even more. A irirl and boy wouhl i'oncentrate so intensely 
on one aiu.)ther that they tend(Ml to eut olf all their friends. Then, if 
the mmaneo faihMl, they wouhl feel hopeRvs, lost and de.sj)airiug. 

At the time of the interviews nnw: of the udole.srents in the control 
ij:r(>uj) was (MidiniLC romance, hut a numl>er of th(» "suicidal adoles- 
t'ents''' had just broken a romance. More(^\-(M\ live of tlu^'e ^rirls were 
(*itlier i^Kc'^^nant or feared that they were j) re truant. As the l)i()^n-a j)hies 
revealed, preiruancy inevitably led to a ^rreat s*.mis<» of isolation. These 
j^njrt "withdrew and were rejected by their boyfriends. Usually, they 
were also rejected by their parents at this time when they nu).st needed 
support. The suicidal adolescents were rciiUy in a state of depi-ession 
compai-ed with their counterparts, ami, indeed, nt^ the grantees point 
out, this .se^'med to have been i)i-onipt^».d by their mil experiences in life. 

The Way They Saw It 

Only 3 J percent of the suicidal youngsrters considered their cliild- 
hood to h ive hevn happy. But al>out 04 percent of the control group 
considered childhood to have been a hu])py time for them. In describing 
the biographies, the investigators wrote :* 

"Judging from the verbatim accounts of the suicide-attcmpters 
in the mten^ews a^? well as the suicide notes left by them, and 
notes written by other adolesc^nt.-^ outside ou^ .v.ruple, the decision 
to suicide was the result of a rational, deci non-making, process. 
Howj^ver, the choice of death is not based on a desire to die. They 
would, if they could, choose to live. Death, in a sense., is not chosen 
at all put results from oan progressive failure of adaptive t^ech- 
niques to cope with the problems of living, where "the problem" 

• Jaoobfl, X, and Teicher, J. D. Broken homes and social i.solation^in attempted . 
snlcides of adolescents. "Inierytational Journal of Social Psychiatry,'' 13(fi) : 148, 
1967. 
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is the maintenance of meaningful social roli»Jii.r^'..r T-^ r» 
the potoiitial suicido felt he had no chcire, i.f ror^r, r- . - ,t^. 
Tt k firni this m'o<riiition of ne<".^v;itv '.\bat ; *^ o;' * • 

<rtonis fuul innnodiati^I y procedinir the act \t:<\f th (s oftci' . 
fpolinir of \ve.lMK>in,ir, a rosstition of all (^aro-. "i nis •• ovi,i, \ . 
in tho. niattor-of-fart ptx^sontation found in S;;it Ivli^ i.,yV ' " 

Piv Z^' of Problems: Disruption at Home and ''is-j,l!nr 

>- 

Early in chiidhood or adolescence. Hio s?iiicidal yc -v^^r rh .s iLsua-iv 
ex[)orieaict<l Mio bmik-up of tJieir honie. Jn scinie cLses this uimnt uie 
institutionalization of the child or a fanulf member. Many of t\uMi\ 
woi-o phiaxl in foster homos or left ^\dth ivlatives, Mjuiy of (}i.mi 
chiuigi>d schools and msidonc^s fixx]uently. Many of those fanur-s 
were very poor. In some crises, the j)arents also had l>oen depiv.^sod und 
had attempted suicide. A sizable pei-cent of the snaicidal yon .-sUm^^ 
had oitlier a parent, relatives or close friend wJio had atteni|)ttxl siiiciiie. 
Seventy-two percent had one or both of their natnral parents away 
fmm lioine, citlu\r be<-^iuso of divorce, separation, or death. Most of 
those living with stepparer.ts felt they didn^t like the steppai-ent, A 
^n-eat many had a parent who was married several times. In about 62 
peiv^nt'of the ca^.both parentis wei^e working. Half of tJiese families 
hvM on less than $3,600 per yeiir. The backgroiuid is one of i)overty, 
mstability, and unliappincss. 

The specitic period just piTH?oding a suicide is characterized by a 
vicious spinil of evonts. It may begin when a parent feels unable to 
cope With some behavior in his or her adoh'.scent. The parent begins to 
nag and use .severe disciplinary procedures to prevent the youngster 
fron. iroing out. He may resort to physical punishmeii>. Parent<^ of the 
sui- -dal adolescents felt that their children would get into less trouble 
if they were watched more closely. Therefore, they would question 
them about their activities and whei^abouts. Because the adolescemt's 
trust in his pai^t somehow depended upon dignity and the main- 
tenance of a certain amount of privacy, questioning set up a vicious 
circle of mistrust. From the point of view of the adolescents (as re- 
vealed on a rating scal(i), ^vithholding privileges, fussing, nag^ng, 
and whipping weixj considei^ the worst disciplinary techniques. The 
suicidal adolescents and their nonsuicidal oount-erparts a^-d ^n this 
rating. At the same time, some of the adolescents felt they would 
gladly forego undc«sirable behavior, and their parents should have 
helped them to discourage tliis beliavior. When the parei.ts didn't in- 
tervene, the young people took it as a sign of rejection. 
As the parent-child situation got worse, the parents grew frustrated, 
_and4he adolescent felt that-his parents couldn^ understand and w^re 
punishing him inappropriately. The biographies re^'caled that this im- 
pas9e led to the adoleecent's rebellion or withdraw!. This stag^ >f 
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dot^^rioration usually lod to a bixjiikdown of oommunication bctwcKMi 
paiviit and cliild, in whirh llio yoiitlTs withdrawal \va^ a I'oiwqiicnoo, 
l*:^^ontially, iH>tJi pamnt and adohvsci Ml wonhl ^rive up and stop try- 
in<^ to ('onininni<'ate. 

Afany s)U('idal adoKvvonts said tliat tliry orot into tlii> halvit of lyin/r 
and would siiu]>!y M-ithdraw into thoii* i-oonis, or uitluliMw into thoni- 
>'^lvos in onltM' to avoM riUMi* jvarmts mid con diet, 

4 

School 

A third of tho adoKwonts wlu> lu;d at;cniptod sidcide woix> out of 
scJux)! at tlio tinu\ KitluM' tiiey woiv ill lKVausiM>f [>ivn:^nincv or l>(.valls^^ 
of an (wlier sui<Mdo attvni|>t. An nstonishini: mindxM' had already at- 
t<>ni]>t<'d suiv'ide in the pjust \ quarter of tJioso suicidal adolescents 
had iuvn out of soliool Ixx-aus^M hf\v wcit^ actinn: up in clas5?. had shown 
some emotional instability, :i:id h^vii invclvcxl in fiirhts. Half of 
tluMu lijul iKH^n tnuint from s<'liooI durinr^ the husc 5 yeai-s becaa-e of 
laelv of interest or aftivt* tlistaste. 

To Whom Do You Turn in Time of Trouble? 

When jusked to ;vhoni they turned when they were in trouble, a 
qu;u-ter of the ^^niei<lal adolescents siiid there was no one to turn to, 
Xone of the contix^l juioli^ttsccnts fc1t such isolation. The pathos iuid the 
loneliness of the suicidal adolescent is very dranuitically showi. in some 
of the fifrnn^^. Of the 46 percent wlio reported tlieir suicide att>CMnpt to 
other pe- pie, less than lialf reported it to tlieir parents. Almost two- 
tJiirds of them talked to people other than family members. This is 
particidarly significant since 8S pere>ent of the saiicide attempts occur- 
red at home, ver^- often with the parents in the next room. In every 
instance, the lack of communication between family and the child and 
lack of communication with peers was a very rmport-ant factor in tiie 
period leading to suicide. On interview, these suicidal adolescents con- 
veyed the despairing sense that death vras the only solution, there was 
no other way out. Consider these excerpts frbm a letter by a 17-year- 
old Negro boy to his father. This note was written the evening before 
he made his second suicide attempt : 

"Dear Father, I am addressing vou these few lines to left you 
know that 1 am fine and overylxxly else is and I hope you are 
the same. Daddy, I understaa'd that I let you down and T' let 
Mother down in the same way wTien I did that little old thing 
[the suicide attempt] that Wednesday night. Daddy, I am sorry 
if I really upset you, but Daddy after I got back realized how 
sad and bad you felt when I came back to California. — I had lost 
my best girl the week before I did that. I had a fight because some 
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dude tr'uul to tako adv!Uitii^> of Iior wIumi I spod to tlio Ht>on.\ so 
r ciiim\ hack and I luvii'd a lot of noise lik(^ hiiinpiii/r so I niii in 
and tlnMv ho is tiTin;; to laju^ my <^irl, niy Inv^-t ono t(M).- -Daddv 
I tried as hard as I roxM to niako it chcvrful, hut it d(H\s <^ot. sad. 
Daddy I ain uf) hy niysolf. V\\\ htvn nj) all niijhf trying to w vitA^ 
you s<>niothinu to cIkhm' you uf), hts-aust^ I rouhl s(^'<^ your hi-irf 
hrrakin;!:' \vh(Mi you lii'st askinl Sams wifo if thov wouhl'lun't^ n)oni 
and that Sunday Had, it was hard l)nt T fou'i^ht th(' t.'ars that 
hum(><fl niy (\v(^ as wo drx)vi> otl* and Daihly pnii of niv su^kru'ss 
when I had taken an ovordos^^ I did just 'wajit U) skr]) nwstMf 
awav Iknnuiso 1 misst'd von Pad. 

"ftut when 1 h^ft I'folt like 1 had kiUod somethin*: inside of 
you aad I knew you ha.t(Ml to st^o nu> <j:o, and I hat^xl to <:o, hut 
Paddy, W(^IK I kind of mi.sse<l .Ntot hei- a fter I had seen her\ 1 miss 
you and rememhtM' what you siiitl, 'set! le down\ hut Daddy I tried 
si) hard so I went and l)ou<rht som(^ shvi.)lnir j)illsa.nd took them so 
hoth of you eouhi feel the s:ime thin«2:,'' * 

When an adolesront has ivtn^ated from family j)i*r)hleuis into a love 
alFair, and then the romaiiee hre.a.ks u]> or euhuinales in ]):v^iane\\ 
then there is even more isolation than heforc. A <rirl is espiviall v alono 
if her hoy frientl dis;ip})eai's and she has alivudy alieiuito<l other frieJids. 
Parentis often lKT(jnie disilinsioned and (j^ive, up at the time thoir child 
needs helj) the mos-t. In a letter to her former hoy friend, a d(\spmito 
youuii: ti^irl showed the len^^hs to which she would for a s*ocial iida- 
tionship ami a solution to the i)rol)lem of pre<j^nancy. She wroto on tJie 
ni<rht, of a suicitle att^Mn{)t. A sliort exeAM-j)t. iudicat<?a the tra^ric sense 
of rejtv'tion and isolation. 

"Deur Bilh I want you and I to fri\t an understanding: ahout <.er- 
tiiin thin;L!Cs Invunse 1^ think you *rot the wron^r inipriY^sion of 
riio ♦ ♦ ♦ jijid iK'lieve nie it hurt. I kne.w all the. time you wem 
hinting to me 1 wius too young, didirt know nothin^y aoout life, 
hut you weit^ wn)ng. I know a whole lot about life. I'm asluimed 
of the thin/rs I know to be so young. 1 eouldn't tdl ^'ou this per- 
sonally, Vuiz I couldn't fr-'Ai wliat you rn.ight have siud and I sui^ 
it would have Imrt my feelinc^s badly. I'm two months pregnant 
hy you. You don't have to admit it, I don't cmv>. You may sivy iiny- 
thing you like. Y(>u don't luive to worn* al)0ut juiy tix)ublo. It 
would be a disgnu.'e for mt^ to let pwple icnorv I tlirew^ myself on 
you knowing you ditln't, care or foel anyway toward me. .Don't 
worry, no one will ever know my child's father. I will never men-' 
tion you to tiini or her whichever it be." ^ 

Parents and Physicians: Svrprised 

Deapite the hisiory of inci-eiUiing problems, the families we ■ Inevi- 
tably hurt and .siuprised by tlie suicide attempt. Pai-enta auu ]iliysi- 
cians who liad .seen the adolesceur.s would say ''it was so unexpecied." 

*Teic-her, J. D., and Jaoobs, .1. Adoleet-ents who attempt suicide: I^reUminan' 
findings, \mcrioan Journal of F»yckiatry, 12U(11) : 5, May 1966. 

•Teiehor, J. D., juid Jaeob.-^, J. Adole.sc'tMitH who attempt Hulcide. *'Anwricwn 
Journal of Psyokiatry," 122(11), 1966. 
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Actually, some 40 poivcnc of tho suicido-att^niptors had nsited tlieir 
physinaus :it sonio tiiuo hofoiv Mu* iiiU^in\>t. Ovor half had hoon tiv^itod 
for soiuo physical or m.Mital disturhauco (luriu(r tho prior 5 yoaix A 
inl had S(Mm> sorious physical coinphiiut, and a third of Mumu had 
somo family luoniluM' who was si<*k or hati Iuhmi hospitnli/.t^h Tn srroou- 
msr the a(l()^^s.•on^s to l)o iii(Mu(hMl in t his study, T)(x-tor 'IVich-r a.iid his 
a.^s^x-intos oxatninod ovor 100. In tho fiivt/no thoy found 11 with 
dntnlonal uh'oi*s. 

In spit4> of tho lonir history of pnihloms, however, tJio physician 
and mothers a<ricW .sm-priscd hy (lu^ suiv ide attempts. While perlia.ps 
expressin^i somo nniilt, tllo moMn^i-s would deny that tJiciv wasanythinrr 
ui the home Hluation that would eans- a snicide. The very people who 
were ciosesr to tlu^ suiritlt-aftenii)!^-. apparently failed to s*v, the 
procriTssion f>r so<'ial is>hition: the |>rol>lenis with parents, with 
poverty, hrolcen nmiance.s excoiununiicat ion fi-om sc1u:k)1 or peo-i-s, 
esp(vially in the instance of preimancy. Since these, are pmhhans that 
most iieople would ho re(icont to dis^aiss wiih othei-s, adolaseent>; in 
such predicaments are especially isolateih 

After a period of nor connnnnicatinir, (heir tirst suicide attempt 
••ame as a snr[>rise to parents, Irionds, and .^dioolinates. Tho physicians 
who saw them just, after the attempt had U^en taken otf <rtuird i>e.rhaps 
hecau.st^ suicidal people are noi easily il istin^niislied froin otJiei-s with 
severe prol>lems. There sivm ti> he no simple and convenient wavs of 
anticipating: a suicidal attempt. Xo litnnis le.sf, ran deternrnie\yho 
IS a potential suicide. (Mearly a major ivason tluu. suicidal attempts 
are not warded olf is lack of counnunicaiion' of :ae real feelinirs. The 
true hioirraphy of the unliappy perr^on was not known hy anyhody 
around him. 



Profiles for Prevention 

Adohy^cence is a time of sullic- uit dni-ess for paix^nts and yonn^rsf/^rs 
as new hehax'ioral problems arise. Afovoover, many of the suicidal 
yoiin^irsters in the Los Ann:eles study ai;:^> had illne.ss^ or mental illness 
m their family during the pivmlin^r 5 years. Doctor Teichor and his 
a.ssociates fw^l that various sets of events mn.st be considered in antici- 
pating suicide. Among them aixi such factors ius economic status, geo- 
graplilc mobility, and the divorce rate in tho home. The^>o alone do not 
predict suicide. However, those events .seom t>o occur at paiticular 
times in the adolescent's life and the timing may be criticah Along 
with an esc.alatio!^ of behavioral problems, a youth who is isolated 
from family and peers may be in danger of tr^dng suicide. 

It should not be surprising to learn that their parents also had 
unhappy histories. The mothers ofter. got married only because they 
were pregnant. Some had illegitimate children. Quite a few suffered 
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depression and were depressed after giving birth, lliis was particular! v 
notable among the n.oth.n. of the Jo,/wIh, had atten.plTsutil^ 
Many had illeg.tunate children or luid b.xni forced into ,nar i^ 
because of pregnancy Seventy percent of tnean were Tpa vted u 
divorced, a gocxi niunber of then: aftor short-li^od rnarriag^ f 1 

nTJcTepSr ' '^'^"--^ 



Male Suicide 



The number of suicides and suicide attempts among girls far out- 
c ated ^Mth b oken romaxu-as, rejection, and unwanted pre-mancy 
and Dr^V L. Margohn dm a spec-ial study of 13 the boys in their 

scTool thn ^ questu.nna.res about parent-child relationships and 
school abou adjust^iont to pe«r groups and career aspiration were 

The boys in the control group also came from broken homes. Many 
hnd both parents v.-orking and relatives living with the family HoJ- 
ever, the ..g^ettes of the suicidal boys diliered in that they'showed 
a repeated sequence of events which the authors summarize in tl is 

ithdrawn, both before and after pre<.nancy. Generally it was an 
unwanted pregnancy. Then, there was the loss of some very significant 
pei^n or persons in the patient's early life, usually the loi of the 
father There w^ also a reversal of roles with the mother. At the 
time of the sincide attempt it had seemed to the boy that the mother 
(or Ins niotlier-sun-ogato) was also going to leave his life forever 
During the boy s period of distress his rnother was preooxiupied with 
her own depression, ud to tlie time of her .son's suicide attempt 

An IS-.vear-oId Mexicai,-American 1 , is typical. His .nother never 
wanted him. She became very overprotective until he was Vcout age 
11.. At age .5 h.s semi-alcoholic father left the home. At this point he 
and his mother began to shift around fropi house to house, mostly 
living w-ith his grandmother. After the divorce he began to get head- 
aches H,s mother thought he niis.sed his father. He always felt reiecte,^ 
and he made depressed ..statements such as: "I wish I hadn't been 
born." Then at the age of 15 he was rejected by a girl. This left him 
emotionally fractured. He would get into romances ^^here he was 
inevitably hurt and depressed. His mother felt she had never been 
sliowTi any love or affection by her own family, and she was a chronic- 
ally depressed person. She explained that, as she was getting older 
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I' l-^'aruliMi: ,>r ilu' inm-i] ixhuid holp toex])l;iiri why .suiuo 
1 11- \ >U'iii M.\ m' >y III] Hon IS i luring- ctu'tain 

"I l-^(llrIV :i why ju'(>|.h» in ( tMi 1 1 uTu 1 0. c 1 i - 

l'i'"ti uh ri-- in -p-inM-;in 1 tVII i 

"'I'l'i;'' ;;i nuMhrlnr. Mi.-h as ni' pcno^lir hyjuM'tc^nsion 
:i!'n"nii..l inrrra>rsin Mood pivssiin^ orrnnvd likt* 

■.'7 i 1 . 

f!"' piiU';.! -laiul iii,li-vril\ play a "rhu-kiiii^^'' 
' ' ' ''' ;iii:"itMN. may lo a^K 'i,irM'iv,»s 

■"■'i -I ai;il .hirk. u 1,, ntir m-IumIuIcs of 

iiliii!)in ii iun iiM-vi n\iv workinn- 

• ' • ' i'^'' ^ -'-l^ ' ( riii.l \ iiiHur;i Mpon wtir niooiLs auil 
- • ■ * fiMnipiihiPnii ..f k';.;,. i,r.'Mnu' ail importaTi! 

■ " 'I tJi^'i'i "iti ■ iin'.k. inr^ I >r, Ivliiniuil Dvwun 

' ' ' p'>--il.'r lo ^Miiraii! M\iiIaiioii^(inu» in 
■ ■ ' ^'^'^iJ—'!'. "!i 'viiain niir!it>. I'lJs iniplii's that 
i i''>r!(i:.!'f,M- : 1,.,, ,,f .Ip.ji^s an<l thai i( niav 

' ' ■••'i.t p'M.pkMii lh»^ I 'nitiMl Stales havo Hv^m] 

I'''"f'"^' '^i; '>t tfi'-ir kvt^^ ia rhM-trir liurht \vlii<*h is ^'riori- 
I- I Wnrtittaii -iy>. It ,ioos not ijiclnth* tlio 
■ '* iiiTiit. i:kv'iri.- liirht may !)tMk*(iriMit, a form 

'■•'^ ^' f'''' in\ twti:ratv<l in l)ioh)irioal Hivthnis. 

f 'i" Mi.vM' riiyrlims or-iirinatt? ^ What is i\n^ 

-li' 'h:ii n;aiw'> many Moh)iri<'aI ])lH^iioiiiena fluctuate 
•'■^ y ^y'''"- 'p'**-^' *ns arr answtM'eil, UniH^i-tant ail- 

* 1 ' -a I will in* p(^^<si^^le. 
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" ^ -^.^^'rJi'-^-i^ '^r v^kin li^rhrrniii;. ^ i:ieIatoniii. i.i amphib- 

• ■ J''-^'-'^- ' l^- " i.i'H's.^i-.n of thv daily rh.vMiin in t.vroHir.c tmris- 
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WHY ADOLESCENTS 
KILL THEMSELVES 



Investigator: JOSEPH D. TEICHER, M.D. 
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Los Angeles, Calif. 
Prepared by: GAY LUCE 



Using mtemews tuid psn-chological i<sts, tlio grants nmi his a.sso- 
ciat.^ have oonipaiv.l VO adole«^outs after an attompt<Kl fniicido with 
unsiHc.dal p<H>rs of ,1, .. .nie , go. sex, and background. AMhoxM, em- 
■ nonuc pnvation. V,ro', . h^mo^ , and di.scipHnary problonis ^venTfound 
in the control gi-oui>-tlio .'^or,uenc6 and timing of et-mts ocrurrod at 
a different pha.se in the development of the cliild. The profile of the 
suicidal adolescent include,- loug-st,.r . problems with ffunily a 
at^p of escalation during adolescenc. . final sta^ of alienation- 

a Cham reaction that dissolves tiie aa< vut's closest personal bonds 

Griven detailed biograpliical knowledge of an adolescent, this study 
mdicatee that it should be possible to pick out the youth in danger, 
for adolescent suicide is not irrational but over-determined by se- 
quences of life events occurring in critical periods. 

" T.^ becauaj of us children, too, isn't it, that you can't get a 
good lodging?" " 

"Well, people do object to cliildron sometimea" 
'em?" ^ children make so much trouble, why do people have 

"Oil, because it is a law of nature." 

"iJut we don't ask to be li)om?" 

* * * "I wish I hadn^ been bom." 
. "He got up ajid went away into the closet adjoining hor room 
m which a bed had been spread on the floor. There she^heard him 
say, if we children were gone ther'd be no trouble at all 1' " * * ♦ 

"At the baek of the door were fixed two hooka for hansin^ 
garments, and from these the forms of the two youngest chMrm 
were suspended by a piece of box-cord round eaoh^their necks, 
while rrom a nail a few yards off the body of little Jude was 
lianging m a similar manner," 

— JuDB THE OBSotrKB, Thomos Hordy. 
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Background 



Ad()U\^(vut snicitlo is luuTifvin^, iint liiukiihlo, niul :i littK» uiu't»a.l 
to most :i(hilts, t'->r wo t<Mi(I to coinphifoitt ahoiil tln' (rouhK's of tlio 
youni;, tlu^ uiodcrii jnhilts, /loffwo iind JuJiil may sih'mi oiilv a 
story, W^X xwwwy adoh\s<'t>iits v\[\\ir to ont' aiu)tlu»r in similar with 
(hi^ ih'sptM'atitui of m last linpt' in a K)iirly world. A modt»ni ,lulii»t is 
lik(dy to ln^ a friirht^'iu'd ami pri'irnaiit litth» ^irl: llu' hoy is likidy 
to Iki r(>jiy'UMl, and lH>t li may ft^M totally alone. 

Literary dt'Script ions of cliiKlhood sincido s^nan bizarre, yet tlu\v 
resemble inotlern <'as<» historievS, In 'Hiomiis Hardy's Juih' fhr (/h~ 
.sy^u?'(\ the restless wanderintj:s and misery of unmarried parents over- 
eon an unwanted olde^>^t 1m )y. When he hears t hat. ye,t another 
nn\vant(»d baby is rondnix, he kills himsi'lf and the other ebildren. 
It is not that sueh events don't happen, bui we are ivluetant to 
believe them. 

In Jacobziu(^r t'srimated thai there were. ()(),()0i» attempted 

suicides anions youn*; pi'opK- under airt* 'JO in the. I'nitrd Stares earh 
vi'ar. Adoleseenee ran be a partieularly lonely and ditlimlt period, a 
time of biohirrit'iil upheaval a?ul soeial change, A [)tM*son is i^vpeeted 
to enu4'ge from the safety and depCMuleney of ehildhood into respon- 
sible maturity. Kven healthy and happy ailoleseent< beeome moody 
and oseillate Ix^tween passion.s and depn^ssions in a- manner that 
tb" older people around them rarely nnderstand. Most adolescentvS 
ii i . e fantasies about killing themselves in moments of rai^e. and 
frustration or when they feel totally i.solated from their f ''nilies and 
friends. This i.s not surprising. Wiio has not iniafrhied. >vit.h some 
glee, the remorse his parents would feel if he killed himself? Betwe^^u 
such imaginings and the act lies the world of pathological twents 
that Doctor Teioher iuid his associates have begun to define. 

Statistics ])ortray great misery among a large population of ado- 
lescents. Suicide ranks as the fourth most frequent cause of death 
for yomig people 15-19 years okL Fortunately, the vast number of 
attempted suicides in this age group are thwarted. An estimate of 
60,000 sulci d{ attempts a year may seem exaggerated, but hospital 
admissions offer a convincingly sad picture. In 1060, for instance, 
at New York's Bellevue Hospital attempted suicide was the reason 
for admitting 10 percent of the ciiild and adolescent patients. At 
Kings County Hospital in Brooklyn, 13 out of ev^er^^ 100 children 
who came to the hospital had attempte<l or thre^itened suicide. Each 
month, the huge Los Angeles County-U.S.C Medical Center admits 
about seven patients between 14 and 18 who have attempted to 
kill themselves; over 80 a year. 
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The Attempted Suicides 



ll.oro iK.s bm, a ^,ncv,\ (Hul.>n.y to dismiss . suir,,!,. attcnpl m 
a,i<,l,.s,vn( :,n in,|.ul.Mv,. ;„.( st.Mnn.inir fn.!.. t...n|M.r:,rv ,Tisls 
<>'• -h'-vsMon. I>,.rl,a,>s il i. ..„„], in^ ,„ Ml,,,. 
v<..m^:r will, -lilV :>lu.a,i of hi,,,- ,.,n,l.i nc hav. i,,,..,,,!..! kill hi„,- 
SjHf. n,. ro„M ,„,, !,:,v..,.„„si.l(.,-.Hl ,h:„ 1,.. ini^rh, ,)„ , 1„. ,.„„(,•;„■ v 
l)<H-tn,- I,M,h,M- ,.„„1 his as..viat..s ai ,1,.. .M..,li,.al (V,„n- n{ ,1,.. Vu\- 
U^r^ity o So„,ho,-„ Ca!ifnn,i;. hav. foun.! „,a„v a.h>h..sv„,s wh„ 
attompto.l to lake thoi,- liv.. „,o,v ,ha„ o,„v. A, li,-s, ,l,.v „,av hav. 
usivl th,^ ,l,as,„. ,„ov. as a ,,„-.a, ,o .1,-aw a,l..,„io„ ,o .hri,- |.,-,;i,hM„s 

u.ul.n.r p,-ol.h.,„s a„.l lo.~s of a„y n,..:u,i„^.r„l ,vla,io„s. „,a„v .o,," 
;''"''";\>''^'f was ,vally th. o„ly sol„tio„ to „„solval,i;.. ,„.. 

tx-afahlf, a,, (I c-h,-o,ii(' |>,-ohli'i,is. 

. I5.M:i„„inir with Fiv„,l a,-o„,u! I!W(). „,a„v k.v,, „,i,uN i„ the ,1.. 
v.Io_,.„,o„( of psyrhiatfv hav.. w.v-th.l will, th. p,ohK,,„ ..f ,,, |oh.,...,„ 
s„,cul., I„,t „.f,M>.„,-.s .1,-aw,. fn,i„ a f.w casr. o,- p.vholo.n.'al 
-st„<l,cs ,1„1 not „„!iral,. how to p.v.lirt a s„i..i.lo f,,„„ o„tsi.h"ri,-- 
•■'n.,.stan,a..s. I„ ,h. fall „f ,1... in v.>t i^^ato,• a„.i his a~~,„.iat..~ 

iH-pn ,o st.i.iy tlu' lilV situations of a,!.,h.s.v„ts who atl.a.tpl.n! s„i- 
'■■'i''. '■"nijK,,-,,,,: ,h,,„ with ro„t,-o| a.h,h.s,..M,ts n.atrh.si f.,,- a-.- ,-„v 
.-.■X. :„,.! Ia,i,ny „„■„„,..-- ..nitn.l a. !ol..s,v„t s who ha.l n.vor at t.M„pt.Ml 
s,ih-„i,.. Qu'.w a f.'w int..,vs,i„i.r patterns havo l..v„ ,!,-aw„ f,-o,„ 
tins sn„!y ol yo„„ir [H„,,h, ,vho att."„,pt,.,i sniri.h.. All w,mv Ihm w.s-,, 
11 ami Is. N.M.cof then was nuaitally ,vtanl.Mi or ohvio,i,sl v p,-,.uiia„t 
All had Ih'C, iM-oiiirh, int.. tho Los Anixdcs Co,,,,! v-l'.S.'c .M,.,|ical 
C.-nt..,- sornrtim.' hclw..,.,, Sopton,!..,- P.,fil and Mav ll)'(!r.' inrans,. of 
tl,('irs,,ici(|,. atr(M,,i)t. 

At loast o,u. pa,(.nl. nsnally the mothn-. was stn.lird as well For 
'■'>"'l'anso„ th(Mv was a rontn,! ,<r,-o„p of ;',•_> von„ir„,.rs and th.-ir 
{)Mv„t,s. ll„v,.-,|„a,-tci-s of tlu. att,M„ptfd -ni.'idcs w.mt -d.-ls ()„ ,he 
av.Tai:.. rh," su.ndai adolrs-mts w.-,v annmd IC v(.a,-,s old Th.-v writ.' 
Nvhitc. .\[..x„.a,i, X,.;r,.o. I>,-oi(.Ma„t. ( 'atholir. ami .lowish. 



Procedure: Cha of Life Events 

;n_.o pn.-o.lun. ralh.d f„r an intc-vi.w with (h, adoh>.s<.o„t pati.nt 
w,th,n 24 to IS ;,o„„s aft..r th. s„i,.i<lo atton.r.t. The pa.f nt o,- par,.nts 
wore a so inte,-N-i.>w.d. Th.-nf tl„, sniridal vonnt-stn-". thorapv session'. 
HI the hosfntal wei-e tape,! and tra„.srrih,.d for further analvsis 

T^^■<^ h,o:,rapI„,.,s were eli,-it,ui from str„ct,in-,l intcrvie'ws. The,-e 
vv,us th.> par-ent's ve,-sion of his rhildV history. a,„l there was the 
iidoles,'eut s version of hi.s ow,i life. On the basis of the c-^.se histories, 
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a f'* iiistory oiiart wjis coustnirtod for vnvh suiciilt^ Jit UMupU^r and his 
in:it('lii'il I'DiKioI. This \v:us doiir l)y <•< M'^t ni»'( iiii^ :i fht'onoloixy (in 
I i.allrl) on a sinlirnl contimiinn that iK*j)iri(Hl jill (In* i'\|KM"ien»'t»s of 
tlio :itl(>U»s'iMii fi'um hirtli until tlu» >uii'i<Ir att<Mn|>t. Tlirso izi'aplut'- 
v'harts show i'(\--ith*iirial niu\r.-, ^^•h^H^! rhanirt*^. ilw \)vi:\u\\u\ii> of 
vai-inus l)oha\ ioi-al prohhMiis. separal iuii. (Ii\ oi'ri\ or rcma i i'iai^r of 
tho |)ai'('iil>. anil ih'ath- in t!u' t'ainilv. 'I'lit* charl- piit in a 

srtjinMuH' that ii!-^|>hi\ nl liow tiir r\iMil> liMuli'*! to \\\> at a pai-tiv'il- 
hii" I'oint in t hr a»h)h»S(*cni *> liiV. Thi- indi^'alAvl hoA thf rrixv^ liad 
arrnniuhitni ilufinL"" I h(» aih>U'-r»Mit ! i IV, 

What v'\rrus vli-t inLrni>iuvI ihn^t' who att(Mn])tril -niciiii' fi'oni thoso 
w In > I lit I not { \ -imph* t'onipa ri-on o t' r\ rut ^ in the h v^'S of ( !u» .-nnt rol 
LTi'onp and tlir -nii-idr attrniploiv- inii^ht not show that was a 

Ni'i'v pt'onouni'ial ditfiM'rnrt'. Tht' in vc.-t iiratois disrciauMl a di^tinrt 
pi-oi'»'-- h-adiiiLT (o [)i-o;:r('-si\ rly dvt'piM' iinhappiiirss atid j»('x-<itnism. 
'Viw sniciile-at f(Mn|'ti'r> went thi'ouLdi a >tM[ur!h't' that led to pi-o^^ros- 
i-ohiti<>n fro in t he important pcoph* in hi- li fc, 'V\\v control 
adoh'-'-iMit ditl not. 'rh(» [irorfss cin iu' >iiniinari/rd in (hrtM- stair^v-: 
'V\\c snii'idi'-arti'rnptrrs a!! hatl a oni: "-tandini: history of proI)!(MMS 
frtiin I'hihiliooil into a(h>h srt'in'c I lnn'r w'a^ also a pri'iod in w'hii'li 
pi-ohhMn> siuanod to i'Si'ahitv\ usually at rht» vtu'v l)('i:innini: of a(h>h's- 
<'i'n:'(*. Mon'oNtu'. tlu* prohh'uis inountrd in a maniau' tliat -^etuiuMf ro 
t'\»'('iMl thost* of pi'(M'-^ and fritnuN. r'inally. *'aini' a pliast* i'luiractrri/.iMl 
by a "rhain nsirtion di-^solution of any rcniaininL' niraniiiL^fuI social 
ridatioiiships.** Thi- ist)hition orcurrrd in t hiMhiy> and wrck^; | u'rrcdiui^^ 
till' -uiciilt' art(unpt. 

Sequential Analysis of Life Events 

T\u' advantage of hiokin*: at tiiiiiizs ^t»([Uv'nt ially can ht» dt'inon- 
st rated by (a)inp:uin^ the two iri'i)up>. iiistaiu'e, tiie life histoi'ios 
of tlui suiei(h»-attoin[)tors showed tiiat T'J percent of tiieni came from 
broken iiomes, yet ."ili percent of th(» (Mir^trol <xroup ai.so came from 
broken homos. Former .studies of >u:cide iia\o em[>liasi/od tlie fact 
that thero. were more broken iiomos anion^^ suicide attenipters tlioii 
•'control'' a<lolesc<*nt.s. However, none of tliese studies exuiiiined the 
broken homes of coiiiparisou groups. If one looke<l only at the inci- 
dence of broken homes and sevei'e<l parental relations, there is TiTrnrettt 
(Htference l>etween suicidal youtlis and cr)mparable nonsuici<lal youths. 
However, by lookln<r at the chronolot^dt^al hio^ra|)hlcs of these two 
i:rou[)S, the grantees }uive se^m that the relevance of a broken home 
depends upon ichen the inst^ibility ocx^urnxi In tlie child's development. 
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Critical Phase 



rnnil'ol ;ululi'M-rl\(S .MHir iVnMl Kl'ukrl) lioimv-.. \ \w \\\\\\\\[S »li\or«'(* 

aiul r«'iiKirriau"'^ tliir-'i't fit. In ilirMii.'M:)! L^'"ll• iMT.-rnt of rlic 
parriil- iviiiai'i"ii',|. l.iii . Mir- f. mi ci ji of tSv rotidoj pai-ctits I'rmar 

rii'il. M( •! ('('N IT. (lu'.-o ' Oiiii-ol paiTiii- manaii'ial t() nauarrv vrrv (>arl\' 
in tiu' rhiMV ;nn| i-t'inaifitMl ihariinl. j»ai'»'n(- r.f th,. sni<'i(lal 
ailoKv-.iMi ivipai'rif.i a \n[ i:i lifr, or, if r|u>v 

n'lnarriril i\\v\\\ ilirv un-f <ii}r-i',jii,'n. ' v (IInoiv i^-I and rrniarri*Ml 
sm t'ral \ iiMi'.- aiT'iin. 

'I'lu' ••Iiruiiolorri,-;! j i n ; 1 1 ) j ) ] M jj" ,)f 1 1 ! r ) J ra j , M ( r,-' .-liows \\\\\\ tlir suliMiIal 
ailoKv-.'t'nt -■-*h?tri -|vv:ffH-' vvfio vv^'Jv-^Iin or«aMl. -(^ai-altML or ii'inai'riiMl 
a ftri' llu' oii-i't of a (I( )](-.■■ In 1 iy .an it I'ayt . r hf )tn-wj famijic- rxpcri • 
t'lu'ivl rliaMLTt* I'aiTirr. if ai all. I ii-! aitilif v in Hir Imi appariaitlv lia<l 
a ditlVrrniial iMl'i'.-t iK'pt'iulinu' np )!! tlir ai^v* of iln- 'i;iltl. Moili LTonps 
^'xjtrri^wi-Til ilii' insraMI'ty of a '>rt)kv'n hnnu', l»ul the non^ni.-i, la 1 
aiI<)K*>.a'T^'s ha^I a staI»K' lionn'lif,' ilnrin^ liiri- la.-l :> \a'ai-s, whih' rhc 
suicidal youtlis hail »'\pi'r-i(Mii*tHl in-iai)il:ty riirr. .\.-^ tlio in\a»<t iiratoi-s 

"This is jtart iiMiIarly -iirni fb-a i^t . nor n>ily lHs*anso <li\a)i*co, 
M'pai-ati<in. «>r thi' ai'<|nisii i-.n ^^\ a sr"ppanMii i sncssful and (lis- 
riipTi\a' t'N'cnt pt'p se. hut aNo h^N-aii^e it <M'.'ni> durin^: a par- 
tirnhirly stn»s-ful lifi^ tiin*- in rlu' !ifi' cytdo. i.e.. adoh'srcncr." 

A izreat many pt'opii' wlio ha\a' \\v\\' 'i ai'ont suiridr have inipli»Ml 
that thi' h)ss of a i)ai*i'i:t in «'!iiUilio<)ii niiii;Iit raus^' deprtv^'sion and 
prrhaj)s suiridai Hu'linirs hitiT In life. This study A'ould not hi'ur out 
su'di a rouvdusion. sini'c tht' f«-)iiti'()l L^'oiip alsu oxporiiMn*oil {)anMitai 
i<)S.s in i;hihIhof)d. ]\'rha|>r; it is n.>r loss a pai'ont ia cliildliood that 
I>ivilisp<)>t»s a fn'ivoii io di'pivssinn an*! suiiddi* i!i later lift*. Loss of a 
love (>})jert. as tlie irrantro has I'eTuarked. is an inioonant a,spe-(*t of 
the process. Hut loss must he viewed avS a pait of the {)rore.ss, and par- 
tiindar at ten: ion nmst he paid to the time wiion it oceurred. Ab4*4^f 
t!ie adolesciMUs iu'L^an lh»Mr nia»dsfrom desrent toward suieiile aft^uK 
a lonii: IHM'iod of alienation from parents. One 14-year-old wlio h ^ 
trie<l to r(jmniu sui^'ith' I w iee was asked why. She rej)Iied. 'Tt/s i..^ I 
motliei\** 2 I 

Asked what her mother did, she answered, "Wo jusr don't <^et 
alon^x. We }ia\'en*t for o years. Before that we were like sist<irs and 
then it s<vms like sin''-e she divon'ed niy stepfather it started 
a lot of trouhie."' 



^Jac(»lis. J.. Mild Trirlirr, .1. I >. I'.rok<'n liomos ;ui(} ,<»('ial isolation in atfernptcKi 
suicidf-is of aflolencv-nts. "fnifTriafir^ifil Journal of Social Psychiatry,'' 13(2) : 146, 
1967. 

^ Unpiibli.shed transcript. 
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This pirl enjoyed beinnr in the hospital and did not want to rotiim 
lioim*. Tt is j)!iiti(Milsirly poi^rnjiiit that she waiitod to 1h» ronimitttHil to 
a Stato mental ho.spital rather than return home. Afiuiy of the yoiui^ 
suieide attempti'rs (h^scrihed thoir nliiMiation from |iarents as a j>nH'oss 
ill Avliieli either tlie mother or fiithta* wouhl ria<r Mieni. wouhl eut them 
olT from thoir friends, would disapprove of their favorit(» fritMids, and 
thus made it dillicult (ov them to have relationships outside thehoine, 
at, the sanu» time makin,<r life vei'v ('iiruMilt, Tor them within ^he home, 
ITiis was their version. 

The Broken Romance 

Typieally, many of the.^i* adoh'soeuts h;nl fallen in love ami foriiunl 
very poss^v-^ive and exi-lusi\'e romantie rehit ionship.s. This ai'tually 
isolated them even more. A LnrI and boy wouhl i'oncentrate so intensely 
on one am.)ther that they tendiMl to rut oil' all their friends. Then, if 
the ixMuanee faih^l, they wouhl feel hopekvs, lost and de.sj)airing. 

At the tinu^ of the interviews uon^' of the udole.sivnts in the eontrol 
ij:rouj) was eudiniLC romance, hut a numl>er of the "snik-idal adoles- 
t'ents''' had just broken a romanee. Moreo\-(M\ (ive of tla^'e ^rii'ls were 
(*ither j^Kc'^^nant or feared that they were pretrnant. As the l)io^n-a j)hies 
revealed, i)re_Lruaney inevitably led to a irreat S4,mis<' of isolation. These 
j^njrt-withdrew and were rejeeted by their boyfriends. Usually, they 
were also rejected by their parents at this time when they mo.st needed 
support. The suicidal adolescents were rciiUy in a state of depi-ession 
compai-ed with their eounterparts, and, indeed, nt> the grantees point 
out, this seemed to have been i)i-onipte.d by their mil experiences in life. 

The Way They Saw It 

Only 3 J percent of the suicidal youngsrters considered their cliild- 
hood to h ive hevn happy. Huf al>out 04 percent of the eontrol group 
considered childhood to have been a huj)py time for them. In describing 
the biographies, the investigators wrote :* 

"Judging from the verbatim accounts of the suicide-attempters 
in the mtenuews a.s' well as the suicide notes left by them, and 
notes written by other adolesc^nt.^ outside ou^ .v.ruple, the deeision 
to suicide was the result of a rational, deci non-making, process. 
Howj^ver, the choice of death is not based on a desire to die. They 
would, if they could, choose to live. Death, in a sense., is not chosen 
at all put results from oan progressive failure of adaptive tech- 
niques to cope with the problems of living, where "the problem" 

• Jaoobfl, X, and Teicher, J. D. Broken homes and social i.solation^in attempted 
Bulcides of adolescents. "Inierytational Journal of Social Psychiatry,'' 1S(9.) : 148, 
1067. 
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is the maintenance of meanijigfiil social relief ii.r^'..r T-^ r» 
tho potojitial suicido felt he had no chciro, i.f ror^r, r- . - ,t^. 
Tt k fiT)ni this m'o<riiition of ne<".^v;itv '.\bat }■•■; ^i; :-, )i » 
j?tonis fuul innnodiati'ly procoilinir the act \t:<\f th m- (s ofte-r . 
fpolinir of welUhcin^ir, a rosstition of all (^arj-\ "ihh ovi,i, \ . 
in tho. niattor-of-fart pix^sontation found in s;:it Ivlt^ i.,yV ' ' 

Piv le of Problems: Disruption at Home and ''^s-jJinr 

>- 

Early in chiidhood or adolescence. Hio s?iiicidal yc -v^^r ru.s iLsua-;v 
ex[)orieaict<l the braik-up of tJieir honie. Jn some cLses this uunnt uie 
institutionalization of the child or a fanulf member. Many of them 
wei-e phiaxl in foster homos or left ^\dth ivlatives, Mjuiy of iln^u 
changiHl schools and msidonc^s fixx]uently. Many of those fanur-,s 
were very poor. In some crises, the j^arents also had l>oen depiv.^sod und 
had attempted suicide. A sizable pei-cent of the siiicidal you .-sUm^^ 
had eitlier a parent, relatives or close f riejid wJio had atteni|)ttxl siiiciiie, 
Seventy-tu-o percent had one or both of their natnral parents away 
fmm lioine, oitJu\r be<-^iuse of divorce, separation, or death. Most of 
those living with stepparer.ts felt they didn^t like the steppai-ent, A 
^n-eat many had a parent who was married several times. In about 62 
perc^nt'of the ca^.both parentis wei^e working. Half of tJiese families 
hvM on loss than $3,600 per yeiir. The backgroiuid is one of i)overty, 
mstability, and unJiappiness. 

The specitic period just pixH?oding a suicide is characterized by a 
vicious spinil of evonts. It may begin when a parent feels unable to 
cope With some behavior in his or her adoh'.sc^nt. The parent begins to 
nag and use .severe disciplinary procedure^; to prevent the youngster 
froir. iroing out. He may resort to physical punishmeii>. Parent<^ of the 
sui- -daJ adolescents felt that their children would get into less trouble 
if they were watched more closely. Therefore, they would question 
them about their activities and whei^abouts. Because the adolescemt's 
trust in his paimt somehow depended upon dignity and the main- 
tenance of a certain amount of privacy, questioning set up a vicious 
circle of mistrust. From the point of view of the adolescents (as re- 
vealed on a rating scal(i), ^vithholding privilege, fussing, nag^ng, 
and whipping weixj considei^ the worst disciplinary techniques. The 
suicidal adolescents and their nonsuicidal oount-erparts a^-d ^n this 
rating. At the same time, some of the adolescents felt they would 
gladly forego undesirable behavior, and their parents should have 
helped them to discourage tliis beliavior. When tho parei.ts didn't in- 
tervene, the young people took it as a sign of rejection. 
As the parent-child situation got worse, the parents gr&w frustrated, 
-and the adolescent felt tliat-his parents couldn^ understand and w^re 
punishing him inappropriately. The biographies re^'caled that this im- 
pasee led to the adoleecent's rebellion or withdra^vl. This stag^ >f 
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(Iot4>rioi-ation usually lod to a bix^iikdowu of communication bctwcKMi 
paiviit iiiul cliild, in which Mio yoiitlTs witlulnuval \va^ a i'oii,s(vqiiciu'e, 
l«:s.^ontially, iH>tJi pamnt. and adohvs^'i Ml uonhl (rive- up and stop try- 
uu^ to <'onininni('ato, 

>fany s)U('idal adoKwcnts said tliat tliry nrot into tin* halvit of lyin^ 
and would siiu]>!y withdraw into thoii* i-oonis, or u!tlu]i':iw into thoni- 
>'^lvos in onltM' to avoM riUMi* jvarmts u.nd con diet. 

School 

A third of tho adoKv^^nts wlu> lu;d atveniptod sidcidc woix> out of 
sclux)l at tho tinh\ Kitlior tiioy woiv ill lKV:iusiM>f [>iv^iancv orl>(.vaus^^ 
of an mrlier sui<'ido attempt. An nstonishinir mindxM' had already at- 
t<>ni]>t^'d suiv'ide in the pjust \ quarter of iho^y suicidal adolescents 
had invn out of soliool Ixx-aus^M hf\v wcii^ actinn: up in clas5?. had shown 
some emotional instability, '-c :i:id h^vii invclvcxl in fiirhts. Half of 
them lijul iKH^n tnuuit fn>ni s<'liooI durinr^ the husc 5 yeaiN becaa-e of 
lack of interest or active tlistaste. 

To Whom Do You Turn in Time of Trouble? 

When jusked to whom they turned when they were in trouble, a 
qu;u-ter of the ^^nici<lai adolescents siiid there was no one to turn to, 
Xone of tho contix^l juioli^ttsccnts fc1t such isolation. The pathos and the 
loneliness of tho suicidal adolescent is very dranuitically showi. in some 
of the fifrnn^^. Of tho 46 percent who reported tlieir suicide attonpt to 
other pe- pie, less than lialf reported it to their parents. Almost two- 
tJiirfls of them talked to people other than family members. This is 
particidarly significant since 8S perc>ent of tho saiicide attempts occur- 
red at home, verj- often with the parents in the next room. In every 
instance, tho lack of communication between family and the child and 
lack of communication with peers was a very important factor in tiie 
period leading to suicide. On interview, these suicidal adolescents con- 
veyed the despairing sense that death vras tho only solution, there was 
no other way out. Consider these excerpts frbm a letter by a 17-year- 
old Negro boy to his father. This note was written the evening before 
he made his second suicide attempt : 

"Dear Father, I am addressing vou these few lines to left you 
know that 1 am fine and overylxxly else is and I hope you are 
the same. Daddy, I understand that I let you down and ' I let 
Mother down in the same way when I did that little old thing 
[the suicide attempt] that Wel^nesday night. Daddy, I am sorry 
if I really upset you, but Daddy after I got back realized how 
sad and bad you felt when I came back to California. — I had lost 
my best girl the week before I did that. I had a fight because some 
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(lucle tr'uul to tako adviuitii^^ of Iior wIumi I spwl to tho i^on\ so 
r ('unio Uxrk and I luvii'd a lot of noise likt^ hiiinpin/r so I run \n 
luul tlnMv lu* is tiTin;; to lajH^ niy </\r\, my Inv^-t ono t(M).- - Dndd v 
I tried as hard as I roxM to inako it cluvrful, hut it <|(H\s (^(^t. sad. 
Daddy I am nf) hy niysolf. V\\\ htvn nj) all niijhf trying: to \vrit^^ 
you s<>nu^thini; to cIkhm' you up, hts-aust^ I rouhl s(^'<^ your hi-irf 
hrrakin^L:' when you first aslcinl Sam s wife if thov wouhl'lun-e n)oni 
and that Sunday Had, it was hard l)ut T fou'i^ht the tears that 
humeri niy ey<^ as wo drx)ve otl* and Dathly pnii of niv su^kness 
when I had taken an overdos(^ I did just 'wajit U) skr]) nwstdf 
awav Iknnuiso 1 missed von Pad. 

"ftut when 1 h^rt I'felt like 1 had kiUed somethin*: insidt^ of 
you aad I knew you haii^l to st^o pu> <j:o, and I hat^xl to <:o, hut 
Daddy, v;(^IK I kind of nii.sse<l .Ntot her a fter I had seen her! 1 miss 
you and rememher what you siiitl, 'set! le do\vn\ hut Daddy I tried 
Si) hard so I went and l)ou<rht som(^ sh'ei.)lnir pills a.nd took'thiMii so 
hoth of you eouhi feel the s:ime thint^/' * 

When an adolesetMit has ivtn^aled from family j)i*ohh>ms into a love 
alFair, and then (ho romance hrea.ks u]> or (arlminales in ]):v^iane\\ 
then there is even more isolation than heforc. A <rirl is espiviall v alono 
if her hoy frieml disiipimai-s and sho has alivudy alienatwl other frioJids. 
Parentis often InTonie disiliusioned and (j^ive, up at the time their child 
needs hcli) the mos-t. In a letter to her former hoy friend, a d(\spmito 
youiiii: tj^irl showed the len^^hs to which she would for a s*ocial iida- 
tionship ami a solution to the i)rol)lem of pre(j^nancy. She wroto on tJie 
ni<rht, of a suicitle att^Mn{)t. A sliort exaM-j)t. indicat<?a the tra^ric sense 
of rejiv'tion and isolation. 

"Deur Bilh I want you and I to fri\t an understandinii: ahout <.er- 
tiiiii thiii;L!Cs iHvuuse 1^ think you *rot the wron^r inipro^sion of 
nio ♦ ♦ ♦ jijid iK'lieve nie it hurt. I knew all the. time you wem 
hinting to me 1 wius too young, didirt know nothing aoout life, 
hut you weit^ wn)ng. I km>w a whole lot about life. I'm asluimed 
of the thiii/rs I know to be so young. 1 eouldivt tdl ^'ou this per- 
sonally, Vuiz I couldn't fr-'Ai wliat you rn.ight have said and I sui^ 
it would have Imrt my feeliiic^s badly. I'm two mouths pregnant 
by you. You don't have to admit it, I don't C4iit^. You may sivy iUiy- 
thing you like. You don't luive to worn* al)Out ;uiy tix)ublo. It 
would be a disgnu:e for mt^ to let pwple iciiorv I tlirew^ myself on 
you knowing you ditln't, care or foel anyway toward me. .Don't 
worry, no one will ever know my child's father, I will never men-' 
tion you to tiim or her whichever it be." ^ 

Parents and Physicians: Sirprised 

Deapite the hisiory of inci-eiUiing problems, the families we - Inevi- 
tably Iniit and .siuprised by tlie suicide attempt. Pai-cnta auu ]iliysi- 
cians who liad .seen the adolescenr.s would say ''it was so unexpecied." 

*Teic-her, J. D., and Jacobs, .1. Adoleet-ents who attempt suicide: I^reliminan' 
findings. American Journal of F»yckiatry, 12U(11) : 5, May 1960. 

•Teiehor, J, D., mid Jaeob.-^, J. AdolewftMitH who attempt Hulcide. *'Anwric<m 
Journal of Psyokiatry," 122(11), 1966. 
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Actufilly, some 4G poivcnc of tho suicido-att^niptors had nsited tlieir 
physiniuis :it sonio tiiuo hefoiv Mu* iiiU^in\>t. Ovcm- half had hoon tiv^itod 
for soiuo physical or m.Mital disturhauco (luriu(r' tho prior 5 yoaix A 
irj had somo sorious physical coiiiphiiut, and a third of Mumu had 
somo family nu'inluM' xvho was si<*k or hati Iuhmi hospitnli/.t^h Tn srroou- 
nior the a(lo^^s.vn^s to l)o incIiKhMl in t his study, T)(x-tor 'IVich-r a.iid his 
a.^s^x-intos oxatninod ovor 100. In tho fii-v,t/aO thoy found 11 with 
dmnhMial uh'oi*s. 

In spit4> of tho lonir history of piv)l>Ionis, however, tJio physician 
and mothers a<:vc(l .siu-prised hy tlu^ suiv ide attempts. While perliaps 
expressin^i some rriiilt, tile motJn^i-s woiihl (Kmu; that tJiciv wasanythinrr 
ni the home <iluarion that woidd eans- a snici(h>. The very pe<»ple who 
were closest to \\u^ suiritlt-a(tenii>tei's apparently failed to s*.v, the 
pi^rirression f>r so<'ial is>hition: the |>rol>lenis with parents, with 
poverty, hrolcen nmiance.s excoiununiicat ion fi-om school or pee-i-s, 
esp(vially in the instance of preimancy. Since these, are pmhlems that 
most people wouhl he reJicent to dis^aiss wiih othei-s, adolaseent.s in 
such predicaments are especially isolate^L 

After a period of nor connnnnicatinij:, their tirst snicide attempt 
came as a snr[>rise to parents, triends, and .^•lioolinates. Tho phvsicians 
who saw them jnst, after the attempt ha<l U^en taken olf crtnird i>e.rhaps 
hecan.st^ snicidal people are noi easily il istin^niislied froin otJiei-s with 
severe prol>lems. There sivm tt> he no sintple and convenient wavs of 
anticipating: a suicidal attempt. Xo litnnis le.st, ran detornrnie\vlio 
IS a potential snicide. (Mearly a major ivason tlnu. snicidal attempts 
are not warded olf is lack of connnnnicaiion' of ^ae real feelinirs. The 
rnie hioirraphy of the unliappy per^^on was not known hv anvhody 
aronnd him. 



Profiles' for Prevention 

Adohy^cence is a time of snllic'-mt dni-ess for paix^nts and yonnc?sf/>.rs 
as new heliax'ioral problems arise. Afov.^over, many of the suicidal 
youn^tors in the Los An^^eles study ai;:.> had illne.ss^ or mental illness 
111 their family during the pivmlincr 5 years. Doctor Teichor and his 
a.ssociates fool that various sets of events mu.st be considered in antici- 
pating snicide. Amon^ them ai^ such factors ils economic status, geo- 
irraphlc mobility, and the divorce rate in tho home. The^>o alone do not 
predict suicide. However, these events seem to occur at paiticular 
times in the adolescent's life and the timing may be criticah Along 
with an esc.alatio!^ of behavioral problems, a youth who is isolated 
from family and peers may be in danger of tr^dng suicide. 

It should not be surprising to learn that their parents also had 
unhappy histories. The mothers oftei. got married only because they 
were pregnant. Some had illegitimate children. Quite a few suffered 
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depression and were depressed after giving birth, lliis was particularly 
notable among the mothon. of the ioy. wlu, had utten.nted sutidc 
Many had illeg.tanate children or had b.xni forced into ,nar ia^^ 
because of pregnancy Seventy percent of tnean were sepa vted u 
divorced, a gocxi number of then: aftor short-li^od rnarriag^ f 1 

nZLTep-raW '''' ' ""^ ^^^^^'^^^^ 



Male Suicide 



The number of suicides and suicide attempts among girls far out- 
c ated ^Mth b oken romances, rejection, and unwanted pre-mancy 
and Dr^V L. Margohn dm a spec-ial study of 13 the boys in their 

scTool thn ^ questu.nna.res about parent-child relationships and 
school abou adjust^iont to pe«r groups and career aspiration were 

faSSo^ ""'^ »>-^-^ o^ Psychog- 

The boys in the control group also came from broken homes. Many 
hnd both parents working and relatives living with the familv HoJ- 
ever, the ..g^ettes of the suicidal boys diliered in that they'showed 
a repeated sequence of events which the authors summarize in tl is 

ithdrawn, both before and after pre<.nancy. Generally it was an 
unwanted pregnancy. Then, there was the loss of some yery significant 
pei^n or persons in the patient's early life, usually the loi of the 
father There w^ also a reversal of roles with the mother. At the 
time of the sincide attempt it had seemed to the boy that the mother 
(or h.s niotlier-sun-ogato) was also going to leave his life forever 
During the boy s period of distress his rnother was preooxiupied with 
her own depression, ud to the time of her .son's suicide attempt 

An IS-.vear-oid Mexicai,-Anierican 1 , is typical. His .nother never 
wanted him. She became very overprotective until he was Vcout age 
11.. At age .5 h.s semi-alcoholic father left the home. At this point he 
and his mother began to shift around fropi house to house, mostly 
hv-ing w-ith his grandmother. After the divorce he began to get head- 
aches H,s mother thought he niis.sed his father. He always felt rejecte^^ 
and he made depressed ..statements such as: "I wish I hadn't been 
born." Then at the age of 15 he was rejected by a girl. This left him 
emotionally fractured. He would get into romances ^^here he was 
inevitably hurt and depressed. His mother felt she had never been 
sliowTi any love or affection by her own family, and she was a chronic- 
ally depressed person. She explained that, as she was getting older 
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